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ERRATA. 

Page 2, fifth Une from bottom, for " 835 " read " 8035." 

Page 6, twenty-third line from top, omit ''Aqnilae.'' 

Page lOy sixteenth line from top, for ^'Areitis " read ''Arietis." 

Page 55, twenty-sixth line from top, for " CalLon City " read " Carson City." 

Page 82, first line from bottom, for " 10 inch " read " 10 second." 

Page 83, twenty-second line from top« for " 10 inches " read ** 10 seconds." 

Page 116, second line from top, for " 10 " read ** 5." 

Page 116, thirty-ninth line from top, for " these flows were " read " the groan d was." 

Page 118, fortieth line from top, omit qnotation marks after " 1867." 

Page 118, forty-fifth line from top, insert qnotation marks after " 1862." 

Page 119, twenty -sixth line from bottom, for -^ read -^- for " B" read " h," and for 

" 169 " read •* 1.69." ' 

Page 120, third line from top, omit '* foot." 
Page 120, eighth line from top, for " V " read « v," for " 2508.64," read " 2.50864," and 

for " Q va " read " Q = tw," 
Page 120, thirty-first line from top, for "A" read " a." 
Page 120, thirty-fifth line from top, omit " foot." 
Page 120, thirty- eighth line from top, for " V " read " t?." 
Page 120, thirty-ninth line from top, for " 2 = Va " read ** Q = va." 
Page 135, fifth line from bottom, for ** Maclean " read " Nadeau." 
Page 137, thirty -eighth line from top. Insert " to " after " come down." 
Page 139, twenty-third line from top, for " volcanic " read ** isolated." 
Page 141, sixth line from bottom, for '' Ovagones " read ** Aragones." 
Page 146, twenty-second line from top, for '' Mesa Riceo " read " Mesa Rica." 
Page 296, section 3, for ''A. cribatns " read ''A. cribratos." 
Page 299, twenty-third line from bottom, for '^Athodias occidentalls " read ^'Apodias 

occidentalis." 
Page 300, first line from top, for " Dorcas mazana " read " Dorous mazama." 
Page 300, seventh line from top, for " Dichelongcha Backii" read '' Dichelonycha 

Backii." 
Page 300, twenty-fonrth line from bottom, (right-hand colamn,) for " Cantharis vivid- 
ana " read '^ Cantharis viridana." 
Page 300, thirteenth line from bottom, Tright-hand colamn,) for " Pontaria ragicolUs," 

read '* Pentaria rngicoUis." 
Page 300, tenth line from bottom, (right-hand colnmu,) for *' Thacolepis inomata " read 

" Pacolepis inomata." 
Page 331, first line from bottom, for " Rhone " read " Kho'ne." 
Page :)31, eighth line from bottom, for ** pekhpetch " read " pekhp^tch." 
Page 331, fifteenth line from bottom, for '' two-two-pan " read " two two pau." 
Page 332, fifteenth line from bottom, for " ishg'omo " read '* ishgomo." 
Page 333, twenty-second line from top, for '* tepe " road " tepn." 
Page 333, twenty-fourth line from tof>, for " no' ; 'o," read " no'-o." 
Page 336, ninth line from top, for " tele'vtchok " read ** te'levtchok." 
Page 338, ninth line from top, for " tu'be"e " read " tn'b'e." 
Page 340, thirty-fifth line from top, for " akhathim " read " akha-thim." 
Page 340, thirty-fifth line from top, for '' akhathiga " read " akha-thiga." 

ERRATA. 

[Appeodlz JJ, A-nnoAl Report Chief of Engineers, 1876.] 

Page 8, Ist line of table-- 
For " Fort Cameron '^ read ''New Site Fort Cameron." 
For " 111«^ 44' 00".31" read " 112° 36' 20".52." 
For " 38^ 16' 53".34" read "38° 16' 40".59." 



[extbacrr fbom the annual report of the chief of engineers to 

the secretary of war.3 

Office of t^e Chief of Engineers, 

Washingtonj D. 0., October 21, 1876. 



GEOGRAPHICAL EXPLORATIONS AND SURVEYS OF THE 

ONE HUNDREDTH MERIDIAN. 

Officer in charge, First Lieut. George M. Wheeler, Oorps of Engineers, 
having under his orders First Lieuts. William L. Marshall and Eric 
Bergland, Corps of Engineers ; First Lieuts. William L. Carpenter, Ninth 
Infantry ; Eogers Birnie, jr., Thirteenth Infantry ; C. C. Morrison, Sixth 
Cavalry; C. W. Whipple, Ordnance Corps; and Second Lieut. M. M. 
Macomb, Fourth Artillery ; Acting Assistant Surgeons H. C. Yarrow and 
J. T. Bothrock, United States Army, who, in addition to their profes- 
sional duties, were engaged in zoological and botanical labors. 

The following scientists have also been attached to the expedition of 
tbe past year: Dr. F. Kampf, astronomical observer; Messrs. Jules 
Marcou, A. B. Conkling, and D. A. Joy, geologists ; Dr. O. Loew, min- 
eralogist, and Prof. F. W. Putnam, ethnologist. 

At the commencement of the fiscal year the main sections of the sur- 
vey were engaged in their field of operations, having left the rendezvous 
at Pueblo, Colo., and Los Angeles, Cal., in the prosecution of their labors 
of former years in areas as shown by portions of Atlas sheets Nos. 6Ie, 
61 d, 66, 72, 73, 74, 77a, 77 B, 78a and 80a. (See progress map in Ap- 
pendix JJ.) 

Tbe asirouomical determinations of the year were confined to those 
needed to check the several lines of meander within the immediate field 
of survey. 

The several parties were disbanded at Caliente, Cal., the then ter- 
minus of the Southern Pacific Railroad, and at West Las Animas, Colo., 
at the close of the field season in November and December, a number 
of the assistants repairing to Washington to prepare in the ensuing 
months the practical results, and at which point a small force of draughts- 
men and computers was kept constantly employed in the reduction of 
field-notes and the production of finished maps. 

A report of the special party intrusted to Lieutenant Bergland, Corps 
of Engineera, to determine as to the feasibility of the diversion of the 
Colors^o Kiver of the West, for purposes of irrigation, at or below the 
mouth of the Lower Grand Canon, has been submitted. Examinations 
were made at such points as it was practicable for the party to reach in 
the seasons of labor available, and data bearing upon the i)hysical fea- 
tnres of the ontlyir^ mountainous sections, with their several passes, 



IT 

are contained in the report, which also includes a discussion of practica- 
bility of the diversion of this stream. 

Of the six qaarto volumes authorized to be published by the act of 
June 3, 1874, as amended by the act approved February 15, 1875, two 
volomes, namely, III (Geology) and V (Zoology) have been printed, as 
well as part 1 of volume IV, (Invertebrate Fossils.) -The manuscript of 
volume II (Astronomy and Meteorology, including Barometric Alti- 
tudes) and the second part of volume IV is ready, while that for vol- 
umes YI (Botany) and VII (Ethnology, Philology, and liuins) is in an 
advanced stage of preparation, as well as volume I, (Geographical 
Eeport.) The manuscript of The Declination of 2,018 Stars, by Prof. 
T. H. Safford, has also been completed. Seven published sheets 
have been added to the topographical atlas, and others are completed 
and in various stages of progress. Six geological-atlas sheets have 
been published, and three are now ready for, or in the hands of, the 
engraver. 

The results determined by the several scientists connected with the 
investigation of the subjects of natural history are, in addition to the 
results primarily imeuded to exhibit the operations of the survey, 
namely, the preparation of a detailed map of the sections entered, with 
a description and delineation, so far as practicable, of their natural re- 
sources, and showing the distribution of the arable and arid portions, 
the former divisible into those sections which are susceptible of cultiva- 
tion, those in which irrigation can be had, and into mining, timber, and 
grazing sections, the latter entirely valueless at the present or any near 
prospective' date, for occupation or use in any remunerative capacity 
from such industry that is likely to venture within its borders. 

The topographical maps, that have been prepared upon scales as fol- 
lows : 1 inch to 8 miles, 1 inch to 4 miles, and 1 inch to 2 miles — forming 
the principal i*esults of the survey, furnish information of immediate valae 
to the different branches of the military service, and incidentally to the 
other departments of the Government and to the public. 

The regular progress of this important work without interruption, it 
is believed, will commend itself to the attention of Congress, and it is 
earnestly recommended. 

The amounts required to continue the survey, as estimated by Lieu- 
tenant Wheeler, are recommended, viz : 

For continuing geographical surveys of the territory of the United States 
west of the 100th meridian $95,000 00 

For preparing and engraving plates and atlas sheets accompanying reports 
upon geographical surveys west of the 100th meridian 25, 000 00 

His annual report, with appendixes and estimates, is appended. 
(See Appendix J J.) 
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REPORT. 



United States Enoineeb Offioe, * 
Oeogbaphioai. Subyeys West of the 100th Meridian/ 

Washington, D. 0., June 30, ISU. 

Sib : I have the honor to submit the following report upon geograph- 
ical surveys west of the one handredth meridian for the fiscal year end- 
ing June 30, 1876 : 

The States and Territories of Oalifomia, Nevada, Utah, Colorado, 
Wyoming, New Mexico, Arizona, and Montana, have each been chosen 
as fields of operation for the different expeditions engaged during the 
years 1869, 1871, 1872, 1873, 1874, and 1876. 

8I7HMABT OF FIELD AND OFFICE WOBK. 

At the dose of the last fiscal year, the parties for field-work were 
actively employed and were commanded as stated in my annual report 
for that year. 

The parties of California section disbanded at Galiente, the present 
terminus of the Southern Pacific Bailroad, in November, 1875, a num- 
ber of the officers and assistants repairing to Washington, while Lieu- 
tenant Whipple traveled southward to Los Angeles in charge of the 
transportation and supplies. Lieutenant Bergland's party reached Los 
Angeles on return from the first trip October 4, 1875, and departed 
again for the field in the southern portion of the valley of the Colorado 
River on February 13, 1876, and continued the examination of the river 
Boathward as far as Pilot Knob. Beturning, he crossed the Desert and 
Coast ranges to Los Angeles, reaching that point May 7, 1876, where, 
his party having disbanded, the operations of this section of the survey 
were concluded for the year. 

The parties of the Colorado section reached West Las Animas No- 
vember 25, and proceeded immediately to conclude the operations of 
the field-season. 

The officers on duty with the survey were employed during office- 
season as follows : First Lieut. W. L. Marshall, Corps of Engineers, in 
charge of field astronomical and meteorological computations, prepara- 
tion of meteorological portion of Volume II, survey reports, executive 
report of field operations for past season, and detailed supervision of 
a portion of topographical plottings and reductions. 

First Lieut. Eric Bergland, Corps of Engineers, in charge of tempo- 
rary office at Los Angeles, Cat., for plotting and reduction of the topo- 
graphical and meteorological data derived from the operations of special 
party for determining feasibility of diverting the Colorado River for 
purposes of irrigation. 

First Lieut. W. L. Carpenter, Ninth Infantry, preparation of re- 
ports upon natural-history subjects; examination and disposition of 
specimens; executive report. 

AP. J J— A 
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First Lieut. BogersBifni^jr., Thirteenth Infantry, assisting Lieuten- 
ant Marshal] upon fie£^ astronomical and geodetic computations, and in 
immediate charge ^*tppographical room. 

First Lieut. C-Cl.'iiorrison, Sixth Cavalry, in charge of topographical 
work, (until r^liipved by Lieutenant Maco'mb, April 24,1876,) special 
charge of insti'^\Dqpents and instrument record, preparing tables of dis- 
tances, execai^TO report. 

First Li^iU..'C. W. Whipple, Ordnance Corps, in charge of draughting 
work uptil fclieved. 

Second Jjieut. M. M. Macomb, Fourth Artillery, in charge of draught- 
ing ^ock.6ince April 24, 1876, relieving Lieutenant Morrison. 

A^{^»U^ Assistant Surgeon H. C. Yarrow, United States Army, super- 

intffUiing publication of Volume V, (zoology,) examination and classifi- 

a^tlto of collections in natural history, report of operations special field 

. ^Cy. 

. •..//Acting Assistant Surgeon J. T. Rothrock, United States Army, exam- 

.*^ raation and classification of botanical collections, preparation of report 

*• special field party, preparation of MSS. for Volume VI, (botany.) 

Hospital Steward T. V. Brown, United States Army, meteorological 
computations. 

Dr. F. Kanipf, astronomical observer, in computations for latitudes 
and longitudes. Messrs. George H. Bimie, F. Carpenter, F. A. Clark, 
W. A. Cowles, Anton Karl, F. O. Maxson, L. Nell, J. C. Spiller, and G. 
Thompson, (topographers,) reduction and plotting of field-notes. 
George M. Dunn, F. M. Lee, and William C. Niblack, and Privates 
Looram and Kirkpatrick, Battalion of Engineers, (barometric recorders,) 
in computation of field observations. Jules Marcou, A. K. Conkliug, 
and D. A. Joy, (geologists,) preparation of reports. Dr. O. Loew (min- 
eralogist and chemist,) analysis of collections and preparation of re- 
ports. H. W. Henshaw, (ornithologist,) identification and classification 
of collections and reports thereon, and assisting in publication of Vol- 
ume V. Sereno Watson, (botanist,) and F. W. Putnam, (ethnologist,) 
examination of collections, and reports thereon. Charles Herman, J. C. 
Lang, E. Mablo, and J. E. Weyss, (draughtsmen,) preparation of maps 
for publication. F. Klett, George M. Lockwood, and J. D. McChesney, 
correspondence and records, money and property accounts, reports, re- 
turns, distribution of reports and maps, &c., &c. 

A general summary of the more prominent features of field and office 
operations is given below. 

FIELD. 

Sextant latitude-stations 102 

Bases measured 6 

Triangles about bases measured 60 

Main ti iangulatiou-stations occupied Ill 

Secondary triangulation-stations occupied 273 

Three- point stations occupied 436 

Camps made 825 

Miles meandered 9, 463. 3 

Miles traversed, not meandered 4, 799. 9 

Stations on meanders 835 

Magnetic variations observed 222 

Monuments built 237 

Cistern-barometer stations occupied 707 

Aneroid stations occupied 5, 553 



Mining camps visited 22 

Mineral and thermal springs noted 21 

Geological and mineralogical specimens collected 380 

Paleoutological specimens collected 107 

Botanical specimens (species) collected 350 

Mammali$, specimens collected 90 

Birds, specimens collected 710 

Other ornithological specimens collected 57 

Keptiles, lots collected 67 

Fishes, lots collected 29 

Insects, lo:8 collected 325 

Shells, lots collected 12 

Crustacea, lots collected 11 

Radiates, lot« collected 5 

Ethnological specimens collected 363 

OFFICE. 

Astronomical positions computed . 102 

Stations adjusted by method of least squares 158 

Triangles computed 644 

Distances computed 1, 288 

Latitudes and longitudes computed 293 

Azimaths computed 686 

8heets plotted 1 inch to 2 miles 9 

Special sheets plotted, (various scales) 13 

Cistern -barometer altitudes computed 930 

Aneroid-barometer altitudes computed 5, 013 

Atlas maps, ( L inch to 2 miles,) published 1 

Atlas maps, ( I inch to 4 miles,) published 3 

Atlas maps, (1 inch to 8 miles) 3 

Alas maps, (1 inch to 4 miles,) nearly ready for publication 5 

Atlas maps, (I inch to 4 miles,) partially completed 4 

Reports published 3 

Reports distributed 1, 951 

Reports in course of publication 1 

Maps distributed 3, 240 



Personnel 1875-76. 



0FFICSB8. ACmXO AflSIBTANT 8UBOKOM8, ETC. 

First Lieut George M. Wheeler. Corpa of EDgineera, in cluu^e. 

First Lient William L. Marshall, Corps of Engineers 

First Lient Erie Bergland, Corps of Engineers 

First Lieut. W. L. Carpenter, Minth Inmntry 

First Lieat Rogers Birnie, Jr., Thirteenth Infantry 

First Lieat Charles C . Morrison, Sixth Cavalry 

First Lieut C. W. Whipple, Ordnance Corps 

Seoond Lient M. M. Macomb, Fonrth Artillery 

Acting Assistant Surgeon H. C. Yarrow, (zoologist) 

Acting Assistant Snraeon J. T. Kothrock, (botanist) 

Hospital Steward T. v. Brown, (recorder and computer) 

KNUSTBD MSN. 



First-class privates, John F. Kirkpatrick and William Loonun, 
Company C, Battalion of Engineers, (barometric recorders, j 
Sergeant Eugene Farnuin, Company 6, Twelfth Infantry, and 



ASSISTANT KNGINKKRg. 



Dr. F. Kampf, astronomer 

George H. Biraie, topographer . 
Frank Carpenter, topographer. . 

F. A. Clark, topographer 

W. A . CowIm, topographer 

F. O. MaxBon, topographer 

Louis Nell, topographer 

J. C. Spiller, topographer 

Gilbert Thompson, topographer 



Time employed. 



The whole year. 

Do. 
May 2t, 1875, to end of year. 
May 92, 1875, to May 1, 1876. 
The whole year. 

Do. 
July 1, 1675. to January 15, 1876. 
April 24, 1878, to end ox year. 
July t, 1875, to January 1, 1876. 
July 1, 1875, to June 1, 1876. 
July 1, 1875, to November 22, 1875w 



HYPSOHBTBIC RKCORDBBS. 



George M. Dunn . . . 
F.M. Lee 

William C. Niblaok 



GSOLOOI0T8. 



A. R. Conkling. 
Jules Marcou . . 
Douglas A. Joy. 



MINSKAIX>OIST AND CH1EM18T. 

Dr. Oscar Loew 

COLLSCTOR IN ZOOLOOT. 

H. W. Henshaw, (ornithologist) .'.....,... 

KTHNOLOOIST. 

F.W. Putnam 

DRAUGHTSMEN. 



The whole year. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



The whole year. 

Do. 
July 1, 1875, to November 30. 1875. 



The whole year. 

July 1 to 31, October 1 to Dec. 31, 1875 

July 1, 1875, to November 30, 1875. 



July 1, 1875. to June 1. 1876. 



•V 



The whole year. 



Decembor 80, 1875, to close oi year. 



Charles Herman ; v -• year. 

J.C.Lang 

Bmil Mahlo u> close of year. 

JohnE. Weyss leyear. 



CLBRICAL. 



Frauds Klett 

George M. Lockwood. 
J. D. McCheeney 



t^hole year. 

Do. 

Do. 



The gentlemen named in my last annual report have continued to ex- 
tend cheerful assistance in the completion of results to the point of final 
publication in the natural-history branch, and I take this occasion to 
tender to them a merited recognition of their kindness. 

The officers of the supply departments of the Army and of the mili- 
tary departments, districts, and posts touched by the different parties 
of the survey, have extended valuable assistance. 
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ASTRONOMICAL. 

In this branch of the sarvey no work was accomplished daring the 
year at main stations, since a large nnmber of these had been occupied 
in former years, and measured and developed bases in the immediate 
vicinity of those bordering on the fields of survey had been completed. 
The nsnal observations for latitude at selected points along the routes of 
travel were made by the officers in charge of parties, and the results 
tberefrom are given in a tabulated statement, as well as those of prior 
years. It was found impracticable to complete the dome and middle 
room of the observatory at Ogden for want of time and means. The 
telegraph lines southward from Santa F^ having reached Mesilla, New 
Mexico, and that west from San Antonio, Texas, Fort Stockton, it is im- 
probable that during the fiscal year El Paso will have been connected 
both north and east, and further work accomplished in the direction of 
making a circnit from that point in the vicinity of the thirty-second 
parallel to San Diego. No further steps have been taken in the direction 
of securing sites for more or less permanent field observatories, but my 
recommendations of the past year are renewed. 

Herewith is given the latitude of points determined by parties of the 
expeditions during several years and not elsewhere published. 
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GEODETIC A^^) TOPOGRAPHICAL. 

Measared and developed bases were laid oat at Los Angeles, Wei- 
don, and Panamint Valley, in the California section. None were found 
necessary or requisite in the Colorado section. 

The sketch herewith shows the progress made in the development and 
nnmber of the secondary triangalation belts in the Colorado section, 
and will at an early day be supplemented by a map showing the devel- 
opment of triangles from the Los Angeles bavse to the eastward. Tri 
angulation observations have been made by each one of the moving 
field-parties over large areas in California, Nevada, Colorado, and New 
Mexico. 

A list of geographical positions, other than those given in the pres- 
ent report, will appear in the list of astronomical positions in Volame II ; 
other positions in the appendix of part second, Volame [I, giving alti- 
tades of prominent positions, and the remainder in Volame I of the sur- 
vey publications. 

The areas in Colorado, New Mexico, California, Nevada, and Arizona 
were occupied in accordance with the project submitted to and approved 
by the Chief of Engineers and Secretary of War. 

Many connections have been made with the stakes and other marks 
of the public-land surveys. The degree of progress in topographical 
accuracy of delineation is one of the notable features of the year. The 
outgrowth from the surveys of the parties under Lieutenant Marshall 
admitted of the construction of a special sheet of the San Juan mining 
region, on a scale of 1 inch to 2 miles, being an independent map of one- 
fourth the area of the southwest quarter of athis-sheet 61, which area 
has also been reproduced and published, on a scale of I inch to 4 miles, 
during the year. The mountainous portions of the country having in- 
tricate drainage areas are now all delineated and published, upon a scale 
of 1 inch to 4 miles, while plateau and semi-desert areas are drawn upon 
a scale of I inch to 8 miles. The larger scales are also susceptible of 
reduction to the uniform scale proposed for the atlas of the entire sec- 
tion west of the one-hundredth meridian. Many monuments have been 
bailt, and the positions occupied are susceptible of identiAcatiou and 
further aae in connection with a extended scheme of triangalation, 
or for the purpose of fixing accurately the positions of minor points that 
may spring into importance in succeeding years. 

BOUTES OF COMMUNICATION. 

Tables of distances and road-profiles have been computed over the 
principal traveled routes and important trails in those portions of Col- 
orado and New Mexico, Southern Califorinia, Utah, and Arizona over 
which the surveys have extended. These are based upon odometer and 
barometer measurements of the survey. In addition to the simple dis- 
tances, the facilities for camping are noted. 

Such tables, together with material gathered in the field-season of 
1876, will furnish the basis of an extended set of tables, and supply to a 
great extent a need long felt for authoritative distances over a country 
where the distribution of water is such that the traveler needs to know 
where he may find wood, water, and grass or grain to guide him in his 
selection of routes and camps. These tables, with profiles of the more 
important routes, it is proposed to publish in separate form at an early 
day, as stated in report of last year. 
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FBOGBESS-MAF. 

The progress-map herewith shows by colors the diflferent stages of 
prosecation of the map resalts. Appropriations being small and the 
season limited, only a small expedition comparatively can be put in the 
field. 

ITINBRAKT. 

The following is a brief risum^ of the result of such observations 
bearing upon the characteristics and natural resources of the section 
visited as I was able to make while in charge of main party No. 1 of 
the California section during: the field-season of 1875. 

The routes pursued were along the regularly-traveled road from 
Caliente to Los Angeles, through Tebachipi Pass, across the northwest- 
ern arm of the great outlier of the Mohave Desert, via Elizabeth Lake, 
&c., from Los Angeles to Santa Monica and Wilmington on the coast; 
thence via Oahuenga Pass, through San Fernando Valley and the valley 
of Santa Clara, to old Fort Tejon and its neighborhood, and thence by 
the southern end of Tulare Valley to Caliente. Besides the routes above 
mentioned, that from Los Angeles, via Cajon Pass to Camp Mohave, 
had been traversed in the latter part of the year 1868, from which a 
somewhat clear idea of the characteristics of that portion of Southern 
California adjacent to these lines cquld be formed. 

The results of the operations of the other parties of the California 
section of 1876 are set forth in the various reports submitted by the 
executive oflficers. (See reports of Lieutenants Bergland, Birnie, and 
Whipple, also that of Dr. Oscar Loew.) 

Los Angeles is at present the principal point for commercial exchange 
in the county of that name, and is favorably located in the center of a 
part of the somewhat level arable territory south of the passes through 
the Southern Sierras, west of the coast range, forming a basin of con- 
siderable dimensions most favored by nature of any of the so far devel- 
oped portions of Southern California. 

Its outgoing connections are by the Southern Pacific Railroad north 
to the San Fernando Mountains, through which a tunnel (being a func- 
tion of said niad) is being constructed, that, upon completion, will 
connect it with the southern terminus of that branch of the same road 
now traversing Tulare Valley, and through Tehachipi PasH to the arm 
of the desert, thence via Soledad Pass to the northern entrance of the 
Sau Fernando Tunnel, thus making a connection that, once accomplished, 
will 8U«nd as a landmark of the skill and energy of these railway con- 
structions. 

The southern section of this same road is being built via Sau Gorgonio 
Pass toward the desert, in direction of Fort Yuma, with great vigor. 
Other branches of the same corporation lead direct to Wilmington, 
with a branch to Anaheim, being part of the route bordering upon the 
coast already recounoitered to the southward as far as San Diego. The 
Los Angeles and Camp Independence Railroad, under the auspices of a 
cori)oration formed in pursuance of the laws of the State of California, 
is built from Santa Monica a point a little south of west of Los An- 
geles to this city, with the expectation of being pushed eastward through 
the Cajon Pass in the direction of the mining-districts in vicinity of 
Death Valley and Camp Independence. 

It will be seen that the outgoing connections from Los Angeles are 
plentiful, and that it is likely to become a prominent point upon the 
AP. J J— 3 
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throagh line of transit so soon as the Southern Pacific shall have con- 
nected its line of road from San Francisco to the Colorado River. The 
distance from Los Angeles to Santa Monica by rail is 12^ miles, and at 
the latter point a little town has sprung ap, consequent apon the ad- 
vantages of commercial relations, transit of supplies, &c., from the 
north, the evidences of a good beach, convenient as a resort for the 
people of this section and such others as may be desirous of taking ad- 
vantage of the more genial climate of this part of the California coast. 
Wilmington, until lately the point from which military supplies have 
been forwarded into Arizona, is at the head of a little lagoon or estuary 
not navigable for large crafts, at the lower part of which estuary, by 
means of a breakwater lately built by and under the direction of officers 
of the Engineer Corps, after the plans of LieuL Col. B. S. Alexander, 
Corps of Engineers, and in charge of Maj. G. H. Mendell, with Lieut. 
Clinton B. Sears as assistant, has been partially opened for navigation, 
so that several landings may be effected near the old town of San Pedro, 
to which it is understood the line of railroad will be carried at an early 
day. 

The route outward from Los Angeles was via the Cahuenga Pass lead- 
ing into the San Fernando Valley, or plains, as they have b^n termed, a 
large grazing section, on the stage-road leading hence to Santa Barbara^ 
an oasis in its way facing the broad valley. The buildings lie nestled 
in groves of magnificent oaks, the soil itself being a heavy, rich, dark 
loam, evidently capable of producing most luxuriant crops, could sufii- 
cient water for irrigating purposes be had. It is not unlikely that, in 
some of the ravines leading back into the foothills, the search for 
artesian water would prove successful, and that it would be found suffi- 
cient for the successful irrigation of a large part of the valley. 

Across the valley brings us to the old Mission of San Fernando, which 
was described by the earlier travelers to this region, near which has 
been built a little valley town, by the name of San Fernando, at the 
present terminus of the line of rail leading from Los Angeles to this 
point. The remains of the old conduits for irrigation and other hydro- 
graphic purposes, made by the Jesuit fathers with the aid of Indian 
labor, are still visible, and attest the degree to which agriculture 
was carried in those days by this rude kind of labor, guided by the 
padres, and it is not difficult, after a closer inspection of the remains, to 
believe in the tales of wonderful fertility of the fields well watered and 
covered with foliage, and of the large herds of cattle and sheep reputed 
to have been the property of these early missionaries. 

The whole valley of San Fernando is one level plain of large extent, 
of a strong, naturally productive soil, as is evinced by the luxuriant 
growth of herbage of varying size, that needs only the advent of a proper 
amount of water to bring it into the condition of a garden. Much 
water falls in the neighboring mountains, but it mostly passes out of 
sight, except in the seasons of freshet, and under the beds of alluvium to 
the drainage of Los Angeles River. 

The Big and Little Tujunga and Pacoima Creeks are all streams of 
considerable size, varying in different seasons, but soon sink upon reach- 
ing the plain. The storage of these waters in the vicinity of the mouths 
of the caiions through which they debouch would serve to act as reser- 
voirs sufficient in size and extent to hold the necessary supply to 
make fertile all the outlying lands, of which there are at least 150,000 
acres cultivatable by irrigation. In this valley alone were seen only two 
ranches, where but a lew acres of land are cultivated. Fields of wheat 
barley, and oat^ were noted, lying between the two, where, without 
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the aid of irrigation, crops have been produced in favorable years. The 
Toate from Sau Fernando north takes one across a range of this name 
into Santa Clara Valley, the axis of which, bearing north in its eastward 
coarse, connects the coast with the desert and the interior section leading 
toward the Colorado Biver. The Soledad Pass at its head, the snmmit 
of which is 3,332 feet above the level of the sea, is the lowest connection 
between this portion of the soathern coast of California and the interior, 
beiDg the lowest summit of the main coast range, and, indeed, the lowest 
snmmit found between the drainage reaching the Pacific from the Cohim- 
bia and the basins north of the fortieth panillel to the Mexican border 
upon the Pacific slope. It is unfortunate that no good harbor exists 
near this point from the Pacific coast. Were such the case, we might 
easily expect to see another large city like San Francisco spring up at 
an early day. 

Agricultural facilities are being utilized ; new mines in the interior 
are discovered from time to time ; grazing has long been notable in this 
section of the State, and as its climatic status is becoming better under- 
stood, it, with other points of interior California, are likely rapidly to 
advance and become from year to year more thickly settled. 

The route to the northward crosses the divide near the vicinity of 
Elizabeth Lake; thence, continuing northward, follows the e<lge of the 
northwestern arm of Mohave Desert, reaching, via Lievre ranch, the 
soDthem end of the Canada de las Uvas, or one of the passes between 
the Colorado drainage and that of the Sacramento via the great Tulare 
Valley. The profile of this pass is much gentler than that of Tejon or 
Tehachipi Pass, and could be made use of for a railroad leading to 
the Pacific coast near the thirty-fifth parallel, the same to be carried 
northward, with a terminus at San Francisco. It is believed that 
no practicable profile so far has ever been found for a railroad north of 
the Santa Clara Valley, because of the impracticable ridges of the coast 
range immediately encountered in going north. This fact may prove 
of consequence in connection with some later railroad undertaking, for 
a pass once entered and held determines for the parties in possession 
that DO near competition can be effected, as no parallel road could nat- 
nrally, with any reasonable expense, be constructed and maintained. 

The springs and little creeks running part or all the year on the south- 
ern side of this cafion have, of late years, as is reported by settlers in 
this region, grown less and less, until many of them have entirely dis- 
appeared. 

Lievre ranch itself, an old Spanish grant, reputed to have been one 
of the finest in this section of the country, has along its southeastern 
borders become entirely covered with beds of drifting sand, covering up 
and killing out the annual grasses of this region, and adding to the 
area of desolation commanded by the outlying desert. 

Old Fort Tejon, once the scene of military operations against the 
Indians of this quarter, was reached during our trip, where we found 
the old adobe buildings still standing in fair repair. It is on a 
level spot, but geographically not well situated, being in the jaws of a 
side cailon entering the main canon of the creek upon which the post 
was situated, from which the lives of the garrison and the safety of the 
animals could at any time have been easily jeopardized. The elevation, 
being 3,245.7 feet above the level of the sea, afforded an agreeable climate 
as compared with that in the great Tulare Valley, that lies to the north- 
vanl, the elevation of which (Bakersfield) is 465 feet. The reservation 
has now passed into the hands of private parties, and is used for stock- 
taising. 
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The oatlying mountains show mineral wealth, gold, silver, lead, and 
antimony, althoagh little prospecting and less developing has been done. 
It may be said that very few of the mountain ranges in the interior of Cali- 
fornia have been folly and fairly prospected. Prospectingparties usually 
traverse well-known routes or trails, and have in view certain objective 
points, to which their attention is entirely directed. Failing in good 
results there, they usually return to their old stamping- ground and wait 
for an occasion to call them in another direction. It need not astonish 
any one to hear of most remarkable mineral discoveries in the coas( 
range and Sierra Nevada for many years to come, or it' further devel- 
opments upon nnuingclairas taken up heretofore and abandoned as 
worthless shall prove the contrary. The creek, the main source of 
which is the one that flows by old Fort Tejon, thene« down the canon 
toward the great plains, and through which until the railroad had 
reached Caliente, on Tehachipi Creek, the stage-line to the south had 
usually passed. The road from the month of this creek to Caliente 
passes a little north of Tejon ranch, and likewise of the old Indian reserva- 
tion, which has now pas^^ed into private hands, and traverses the passes 
of a series of foot-hills of remarkably pleasant contoar, well grassed, 
and covered irregularly with copses of oak and pine. Although brown 
and seared at the date of our visit, still the landscape presented was one 
not easily to be forgotten. 

Bneua Vista Lake, lying in the great Tulare plain in front of us, 
acts as the reservoir of Kern River, evidently like Lake Tulare, which 
during seasons of great rain-fall and the spring melting of snows over- 
flows its banks. Tulare Lake, however, as a reservoir will reach approx< 
imately to 100 square miles in size, and loses by evaporation throughout 
the months of the year characterized by non-precipitation or by a mini- 
mum rain fall all that is obtained from the regularriver source of supply 
that reaches it. I am informed that it was found by Maj. B. M. Brereton, 
late of the royal engineers, that the average amount of annual evapora- 
tion from its surface was approximately 6 feet. The question of irriga- 
tion has of late years been agitated in the State of California by th€ 
gentleman to whom allusion has been made and others, and his aid k 
likely to promote the same by his engineering skill and experience in 
works of this class in India. The lines of proposed canals and oppor 
tunities for utilizing water-supply gathered in the various basins, espe 
cially those upon the western flanks of Sierra Nevadas, can be found in 
the report of the commissioners upon irrigation of the great valleys ol 
of California. (See Executive Document No. 2d0, 43d Cong., 1st sess.] 

NATURAL RESOURCES. 

As time has permitted, a number of the assistants have been em 
ployed in laying down upon the preliminary maps and in tabulating the 
areas whose natural resources permit of use for agricultural, mining 
grazing, and timber purposes as in contradistinction to those abso 
lately worthless, being arid and barren. The table, with remarks, i{ 
submitted herewith, and it is proposed to gather complete statistics upoi 
these important points in all the areas traversed hereafter, and as tirn< 
shall |)ermit to make comparison of larger areas after material shall havi 
been worked up in connection with the surveys of prior years. A num 
ber of colored maps, graphically illustrating the same, can then b< 
prepared. 

In addition to the determiuation of the natural resources of the sec 
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tion sQFveyed, as denoted by its superficial area, it is proposed, as far 
as practicable with the force at the disposal of the officer in charge, 
to hare noted the proraineut streams, lakes, and springs, the area of 
basin-drainage in which they are sitnate, with an accurate delineation 
of the perimeters of the same, and, when practicable, the determination 
of the rain-fiall for a period, or annually, when it shall have been 
observed, and fhrther, what bearing this practical information shall 
have upon the subject of irrigation by canals, reservoirs, or artesian 
wells withiu any of the basins visited. 
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52 D. — Almost the entire seotion is moantaiDoas, the elevatioa]being above 8,000 feet^ 
it is too high for agricQltural land. 

The prinmpal vaueys are South P^k, altitade from 9,500 to 10,000; Upper A.rkaaaas 
Valley, 9,000 to 10,600; Blae River basin, 6,700 to 10,600; Ten-mile Creek and Blae 
River Valley, 7,800 to 11,000 feet. 

The timber found up to timber-lines on all the mountains is spruce and pine ; it is- 
good for lumber. That along the streams is mainly cotton wood. 

The grazing in the valleys is very good. It is usually necessary, however, to seek the 
lower lands for wintering cattle. 

The land is mainly valuable for its fRtne«. In the vicinity of Georgetown, Bakers- 
ville, and Gray's Peak, in northeastern part of sheet, silver-mines are worked. Silver- 
mines of Mount Lincoln and gold placer-mines near Granite Post-Office, and the Fair- 
play and Alma placers, are in the central part of sheet. In the western part of sheet 
are gold-mines on tributaries of Tennessee Creek. The water-supply, mainly of 
mountain -streams, is very good. 

61 B. — Constituting a portion of Central Colorado. The greater portion of the sheet 
is mountainous, very little beincr under 7,000, in places running up to over 14,000 feet. 
The principal valUy%y those in which the agricultural land is situated, are South Park, 
on the Platte, 8,500 to 8,800 feet : Upper Arkansas, 7,300 to 8,800 feet ; Pleasant Vallev, 
7,000 feet ; San Luis Valley, 7,700 to 8,500 feet ; and Tumichi Valley, 7,500 to 8,000 feet. 
Crops are more or less uncertain, owing to the altitude. 

In the northeastern portion of the sheet, and on the lower slopes of the mono tains, 
throughout its whole extent, the graeing is good. 

The timber in Saguache, Elk, and Sangre de Cristo ranges is pine and spruce, suitable 
for lumber. The scattered timber on foot-hills is mainly pifion, suitable only for fuel. 

The fRtne9 at head of Chalk Creek, head of San Luis Valley, are silver and lead. Gold 
is found in place and placer-mines about Upper Arkansas, also in Union Park at head 
of Gunnison River ; salt- wells at head of Salt Creek. 

The loa^-supply is very good, from the South Platte, Arkansas, Gunnison, and Saa 
Luis Creek, with their many branches. 

The barren land is above timber-line and along sides of cations, where the bare roeks 
are developed. 

61 D. — Half-mountainous. Timber on western rim of San Luis Valley. Pi&ons near 
valley on western foot-hills. Elsewhere spruce and pines. Large cottonwoods along: 
Rio Grande, Alamosa, and La Jara Creeks. Sangre de Cristo range within limits iu' 
sheet, well wooded to timber-lines. 

AgricuXiaral land* on Rio Grande below mouth of South Fork, and in San Luis Val- 
ley alon^ all running streams, also on Upper San Juan. Elsewhere land too high fbr 
cultivation. 

Grazing land$. — San Luis Valley ; hills of western boundary of San Lnis Valley ; on 
headwaters of the Cochetopa ; on Upper San Juan. Large part of San Luis Valley 
covered with sage, but susceptible of irrigation. 

Mines. — Summit and Decatur districts, oti headwaters of Alamosa Creek, near divide 
' between Rio Grande and San Juan waters. Gold and silver, principally the former. 
Gold found in Sangre de Cristo range ; (not worked extensively.) 

Barren land lies above timber-lines. 

62 C. — The sheet lies in Central Colorado. In the western part the Sangro de CriBto, 
Greenhorn, and Culebra ranges limit the great plain extending eastward from their 
base. The cuUivatdble land is found in the valleys of the southern tributaries of the 
Arkansas, the Saint Charles, Greenhorn, Apache, Huerfano, Cucharas, Santa Clara, 
and Purgatoire ; also along the Ute, Sangre de Cristo, and Trinchera Creeks. There 
is heavy pine and spruce timber on the mountains. 

The grazing land in the mountain-valleys is very good, on the plains but indifferent, 
but not so poor as to be called barren. The little barren land of the sheet is above 
timber-line. 

The Baeita MZoer-mining district is rapidly developing. Silver has also been found in 
Spanish Peak. Gkild is found in the Sangre de Cristo range, iron on Grape Creek, and 
good coal in northwestern part of sheet. 

The ira^-snpply in the mountains is good, and on the plains sufficient for grazing 
lands, with enough for irrigation along the streams. 

61 C, sub. — Central Colorado. Mountainous, except small tracts, perhaps 3 per 
cent, of level ground. 

J^mber. — Area well timbered with spruce upon the monn tain-sides, and below 8,500 
feet with large yellow pines and cotton wood. Scrub-oak, reaching 20 feet in height 
and 10 inches in diameter, foond on Animas and Uueompahgre. 

Agricultural lands are situated In the Uncompahgre Valley in north section of area^ 
and on Lake Fork of the Gunnison. Good crops of wheat, corn, and vegetables may be 
produced in these small valleys. 

Mines, — Extensive deposits and veins of gold, silver, lead, copper, manganese, and 
iron exist. Gold, silver, lead, and cupper found in Upper Animas. 
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Oq headwaters of Uncompabgro, silver, lead, copper, and iron. 

Od headwaters of Lake Fork of the Gannison, silver, le^, copper, no iron. 

Oo headwaters of Dolores, galena-ores. 

Oa headwaters of La Plata, gold veins, and below the monntains an extensive placer. 

Lioiestoue for flax is abundant ; also in the Unoompahgre a fine flax in the shape of 
flQorspar is foond. 

Grazing lands. — Unoompahgre Park, Unaweep Valley in the north. The valley of the 
San Miguel to the west. The valleys and the rolling hills along the Animas on the 
soatb, and in the valley of the Rio Qrande. Of these the San Mignel and Rio Grande 
YAlleys are too high for winter grazing, reaching above ti,000 feet. ^ 

The barrmi /and Ties above timber-line, and along sides of oaSLons in inaccessible places. 

65 — The sheet takes in a portion of Eastern California and Southern Nevada. That 
portion of the atlas sheet considered, lies east of the main range or Sierra Nevada. 
With their axis parallel to that of the main range, ran the Grapevine and Funeral 
mountains: the rauamint and Telescope ranges; the Inyo, Cerro Gordo, Darwin, and 
Co80 ranges. On all of these, excepting the northern portion of Panamint and Fune- 
ral mountains; and on the lower hills, piflon suitable for fuel only, is found. In the 
rioinity of Mazurka Gallon there is pine timber. 

The agricultural districts lie mainly in Owens River Valley, with occasional minor 
tracts about springs and in Oasis Valley. 

Tbe grazing land extends off from the bases of the mountains limited by the lower 
yalley land, such as Death Valley, Salinas and Butte Valleys. 

Mines have been worked. Silver in tbe Panamint, Rose Spring, Lee, Cerro Gordo, 
loyo moan tain districts, and gold and silver in the Sherman, Lookout, and the district 
near Camp Independence. Silver and copper in the Ubahebe district, and gold in the 
old Coso and Owens Vailey districts. 

The barren land lies in tne low valleys. 

69 A. — This sheet covers a portion of Southwestern Colorado and Northwestern 
New Mexico. A little over one>half of the sheet has been surveyed. 

The lands capable of irrigation lie along the San Joan River, and its branches com- 
ing from tbe north flowing from the San Juan Mountains, viz, the La Plata, Los Ani- 
mas, Florida, Los Pinos, Piedra Blanca, and Navi^o. The grazing land extending 
back from the valleys into the foot-hills ; much of the grazing, particularly in the south- 
ern portion of the sheet, is very poor. 

Hinder found on the mesas and low hills is mainly pi&on and cedar, of littlb value 
for lumber, but fine fuel. 

Coal is found near Laguna Hedionda. 

69 B. — This sheet covers a portion of Southern Colorado and Northern New Mexico^ 
with the Rio Grande running through the eastern portion, irrigable land is found in 
the northeastern portion along the valley of this river ; also the valleys of its tribu- 
taries, the Conejos, La Jara, the Cnlebra, Costilla, Colorado, Cristobal, and Monte:), 
up the San Antonio and Los Pinos Creeks ; in the western part on the Navs^o, Blanca- 
Chaoia and ito branches, the Brazos, Nutritas, and Cangilon. Scant grazing found in 
the San Luis Valley, and very flne grazing in the spurs of the San Joan range and in 
the Rio Chama drainage-basin. 

Fine pine timber and cotton wood fbnnd in the spurs of the San Juan. 

Indications of silver in same ; coal is found in southwestern part, near Laguna Hedl* 
onda. ^ 

69 C. — ^This sheet constitutes a portion of North wef«tern New Mexico. It is very dry, 
almost entirely destitute of permanent water. In the eastern part the headwaters of 
the Puerco of the East give enough water for a little irrigable land, and at OJo Nuestra 
Senora^ in tbe center of the sheet, there is about a square mile of good land. 

The country is not entirely barren, but the grazing is by no means good. 

The timber is small, being pinon. Along the Chaco, water can be had by digging 
wells. Lignite is found along the Chaco and at the head of Cation Blanco. 

69 D. — In North Central New Mexico. The sheet is cut through by the Rio Grande, 
ziving much irrigable land in its valley and those of its tributaries, Taos Creek, Em- 
bada Creek, Cafiada, Pojuaque, and Santa F^ on the east, Jemez and Chama, with its 
branches, OJo Caliente, £1 Kito, Cafiones, Cangilon, and Coyote on the west. Up from 
these, extending into the timber of the mountains, there is fine grazing. 

On the Vallee Mountains and Santa F6 and Vegas ranges fine spruce and pine timber 
is found. On the foot-hills there is pifion. 

Indications of silver and gold are found in the Santa F^ and Las Vegas ranges, 
although there are no worked mines. Lignite is found on Santa T6 Creek. Copper is 
foand in the Gallinas Monntains, also north of Abiquiu. 

There is little barren land excepting that above timber-line. 

70 A. — Sheet covers a portion of Northern New Mexico, and Southern Colorado. It 
is well toatered by the Purgatoire, the Canadian, with its branches. Willow, Vermejo, 
Tan Bmmmer, Ceroso, Ponil, Cimarron, Moreus, and Cinegnilla Creeks on the east^ 
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and the Calebra and Costilla on the west. In the valleys of all thebe, good irrigable 
land is found. 

Grazing land extends over nearly the whole section, the grass being very fine. 

Timher is pine and spmce in the mountains, and piAon and cedar on the low hills. 

In Moreno and Ute Valleys place and placer ffold-miiiM are found. Silver found on 
Colorado Creek in southwestern part of sheet. Oold and silver on Baldy Peak in Taos 
Mountains. Coal and iron found near Trinidad, and lignite croppings fix>m Elizabeth- 
own to Trinidad in all cafions. 

The little barren lafuilies above timber-line in the mountains. 

70 C— Situated in North Central New Mexico. The western third is mountainous. 
It is well watered by the Canadian and its branches, Cimarroncito, Rayado, Ocate, Sweet- 
water, and Morik with its branches, the Sapello, Manuelitos, Cebolla, and Coyote, in 
the valleys of all of which is irrigable land capable of growing crops for three times 
the present population. 

The grazing is wonderfully good, winter and summer, throughout the whole area 
excepting a little above timber-line. 

Pine and spruce Umber is found in main range and Turkey Mountains. 

There are indications of mZMr, gold^ and copper throughout the range, but no worked 
mint9. 

Sheet 75.— Parta of Central and Western Arizona Much broken by low mountains 
and mesas with no well-defined ranges. There are no long watersheds to make large 
streams. The water-tupply is not great. The Colorado Chiqnito in the northeast runs 
through a cafiou. 

The agricultural land is found mainly about small springs in vicinity of San Francisco 
Mountains, in Cbino and Williamson's Valley of the Rio Verde drainage, in vicinage of 
Canip Verde, about the heads of Bill Williams Fork, and on Hassayampa Creek and 
old Camp Date Creek and Skull Valley. 

Pine and piDon timber is found on the mountains and piDon on the lower hills. 

Grating found in nearly all the valleys excepting in southwestern and northwestern 
part, where, as well as on the mountain-tops, it is arid. 

Place and placer-mtit«« of gold and deposits of silver are found in the Bradshaw 
Mountains. 

BABOMETBIC HYPSOMETBY. 

Lieutenant Marshall sabmits a report on this subject showing the 
operations carried on during the year, which have been principally with 
a view to the determination of altitudes alone, a large number of which 
have been fixed by both cistern and aneroid barometric measure- 
ments. A new set of instructions, enlarged, revised, and improved by 
Lieutenant Marshall during the year, have been published, and are suf- 
ficient for a complete manual that will answer for a long time to come. 
(See Appendix A.) 

Dr. O. Loew presents a report on the meteorological condition of the 
Mohave Desert, and compares the results of his observations with those 
made in other countries. 

The widely different climatic conditions existing in a comparatively 
limited area in Middle and Southern California make the observations 
of Dr. Loew of considerable value and interest. (See Appendix B.) 

NATUBAL HISTOBY. 

Geology, — Prof. Jules Marcou submits a report on the geology of a 
portion of Southern Oalifornia ; Dr. O. Loew, on the geolog'cal and 
mineralogical character of Southern California and adjacent regions ; 
and Mr. A. B. Conkling, on portions of New Mexico and Colorado. 

The field was not an entirely new one to Professor Marcou, he having 
visited the region in connection with the surveys for a Pacific railroad 
along the thirty-fifth parallel ; yet his report herewith will be found to 
contain new and valuable information. (See Appendix H 1.) 

Dr. Loew was for most of the season attached to the party of Liea- 
tenant Bergland, operating in connection with examinations to deter- 
mine the feasibility of diverting the waters of the Colorado, and hivS 
notes on the geology and mineralogy of the region traversed, it is be- 
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lieved, will famish infortnation regarding the same heretofore bat mea- 
gerly known. Attached to his report is a list of the rock and mineral 
apecimeus collected by himself and Mr. Oonkling. He also snbmits a 
report on the chemical composition of the alkaline lakes, thermal and 
mineral springs of Soathem California met with during the season. 
(See Appendixes H 2 and H 3.) 

Mr. Conkling submits a report on the geology of the mountain ranges 
froDi La Veta Pass to the bead of the Pecos River. (See Appendix 
H 4.) 

Paleontol'Hfy, — Collections in this branch were made by Prof. Jules 
Marcon and Messrs. A. B. Conkling and D. A. Joy, which have received 
a preliminary examination only. Whenever the necessary facilities will 
allow an analytical examination and report upon them will be made. 

Mmma imfobmation. 

As in the preceding years, examinations into the general character, 
ooDdition, &c., of mining districts and mines located within the areas 
entered by parties of the expedition have been made, and the following 
ifi a condensation from the results of the investigations for I875-'76 of 
mines located in California, Nevada, Colorado, New Mexico, and Ari- 
zona. 

BLIND SPBma DISTRICT, OALIFOBNIA. 

Examined by Dr, 0, Loewj October^ 1875. 

The mines of this district are in the Blind Spring Mountains, an iso- 
lated range about eight miles long and three and a half wide, which 
lies between the Sierra Blauca and Sierra Nevada. The trend of its 
longer axis is north and south, following the direction of the mountains. 
Its croppings cover a large area, approximately 7,000 acres Benton 
is the post-oflBce. The nearest railway town is Carson, Nev., one hun- 
dred and sixty-five miles distant, with which it is connected by a freight 
and stage line. The roads in the neighborhood are through deep sand. 
This district was discovered in 1865, organized in the same year, and 
has been worked continnously since. 

In 1871, a geological investigation was made by Dr. Hoffman of this 
survey. The direction of the lodes is north and south. The wall-rock 
is of granite. In the vicinity the azoic formation prevails. The main 
ores are argentiferous galena and argentiferous copper glance; but 
these are accompanied by other valuable minerals in large and small 
quantities, among which are partzite — a very rare silver ore, stetefeld- 
tite, cerussite, malachite, cerargyrite, and chrysocoUa. These metallic 
combinations are imbedded in masses in the ledge matter, which con- 
sists of ferruginous clay and quartzites, and varies in width from 3 to 8 
feet. Among the base ores, iron pyrites, cuprite, and zincblende in 
large and well-formed crystals occur. Indications of gold, varying from 
a trace up to $5 i)er ton, are found. 

Some of the ores are treated by direct milling ; others are previously 
roasted. Salt is added to the ores in roasting in order to convert the 
sulphates into chlorides; the escaping gases and fumes have a strong 
odor of sulphurous chloride. 

The water-level has not yet been reached. The Comanche is the 
principal lode. It is a ledge of clay and quartzite from 3 to 8 feet 
wide, through which the ore is distributed. Its direction is north and 
south. The dip is 73^. It is between smooth granite walls, apparently 
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Bliokensided. It has a shaft 475 feet deep, with foar levels. The vein of 
the Diana Mine dips 6(P to the east. Its direotioa is north and south. 
It averages 5 feet in width, and coutaiiis free milling ore. The shaft is 
590 feet deep, with five levels. The Eureka, Oornacopia, and Sierra 
Blanca lodes were worked extensively from 1865 to 1867, bat sinoe that 
time only at intervals. 

There is a mill conneeted with the Diana Mine, and at the Comanche 
lode there are a mill and a famaoe with two improved pans for amalga- 
mation. All lead and copper found in this connection are lost, owing to 
the expense of transporting the apparatus and chemicals necessary to 
save them. The salt and soda used are obtained from Golnmbus, Nev., 
and Black Lake Flat, Gal. 

A custom-mill will be erected soon. The cost of a 10 stamp mill will 
be about $25,000 ; with the stetefeldt furnace, $40,000. Freight from 
the railroail is 5 cents per pound. Other expenses will average as fol- 
lows: Cost per ton for mining the ore, $15; for reducing, $20; mining 
labor per diem, $3.50; milling labor, $4; running a tunnel on main 
veins, per foot, $4 to $6 ; sinking a shaft, $6 to $18 ; running a drift, $4. 
One man can stope from one to three tons of ore i>or day. 

The facilities for raising farm-produce are poor, as the soil is of coarse 
sand, and the water is insufficient for irrigation. Hay is worth $40 per 
ton ; in the mountains there is some piiion and cedar timber. About 
100 yards from the town of Benton there is a large hot spring, furnish- 
ing good palatable water and forming the source of a small creek. There 
are a few cattle in the vicinity, and some deer, rabbits, and quails. The 
inhabitants number about 600, besides two or three dozen Pah-Ute In- 
dians. 

HABDSCBABBLE DISTBIGT, OOLOBABO. 

Examined by Dr, 0. Loew^ August^ 1874, and A. B, ConkliTign November, 

1875. 

The Hardscrabble or llosita district lies on the western slope of the 
Wet Mountains, near the edge of the park known as Wet Mountain 
Valley, and in the neighborhood of the town of H'jsita, which is its 
post-office. Its nearest railroad-town is Oaiioii City, 29 miles distant, 
with which it is connected by freight and stage lines. Fare to Canon 
City, $3 ; cost of freight, 1^ cents per pound. The conntry roads are 
good. The district was discovered and organized in 1872, since which 
time it has been worke^l at intervals. 

A previous examination was made in 1873 by Prof. J. J. Stevenson of 
this survey. The district is very large, extending north to Grape Creek, 
and from the Wet Mountain Valley on the west to the plains on the east. 
It is in a region of rolling mountains of moderate elevation, whose gen- 
eral trend is north and south. The veins run northwest and south- 
east. Dip of main vein, 23^ to the southwest. In a few cases they are 
natural fissure veins ; generally, they are deposits which have been 
disturbed by volcanic forces. They are usually richer on the side of 
the hanging wall. The pay-streak is quite regular in form, and is seldom 
more than 6 or 8 inches thick. In the well defined veins, the wall-rock 
is a porphyry ; in other cases, quartzite. Barite in white tabular crystals 
occurs with the ore. In age the country-rock is azoic and paleozoic. 

There are two classes of ore, for smelting and for milling, but princi- 
pally of the latter class. Average yield about $80 per ton. A trace of 
gold has been frequently found in assaying. In the Virginia Mine, the 
yield of gold has been as high as 1 ounce \\qt ton. The ores are argen- 
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tiferoas galena, chloride of silver in clay and gypaam, copper glaace, 
malachite, Btephanite, stromeyerite, ruby silver, native silver in leaf- 
form, gray copper, cbalcopyrite, and pyrite in cubes and pentagonal 
dodecahedrons. The base metals are lead and copper. 

Water-level is reached at a depth of 30 feet, and marks a richer grade 
of ore. The examination of 1874 included 10 mines. 

West Virginia, siliceous and clayey deposit, containing carbonates of 
copper, gaiena, chloride of silver, and manganese. 

Humbohlt, same character of ore ; dip of strata, 75^ south-southwest. 

Pocahontas, same character of ore, with gypsum-spar, iron, aud cop- 
per pyrites, galena, carbonate of lead, and chloride of silver. 

Dei Norte, crevice, 2 feet in width. 

Leviathan, crevice, 11 feet. 

Chieftain, crevice, 3^ feet. 

Pioneer, shaft, 70 feet. 

Minnesota^ gjpsumspar and clay, with chloride of silver, pyrites of 
iron, and galena ; assay, $60. 

Pelican, crevice, 8 feet ; assay, $60 ; dip, 72^. 

Senator, strike, east and west; dip, 44^; vein, 3 to 8 feet wide } wall- 
rock, porphyritic trachyte ; ore, principally galena in quartzite ; assay, 
from $25 to $1,200 per ton ; resembles a true Assure- vein. 

In 1875, the assay of the Pocahontas was reported to be 220 ounces ; 
of the Virginia, 228 ounces. Between March and November, 1875, 
t50,000 were expended on the Pocahontas, and $120,000 extracted. 
The reduction-works began operations in July, 1875. There is one mill 
with a Dodge crusher and four or five pans; capacity, four tons per 
day. The amalgam is strained cold. 

Jhe cost of a lOstamp mill would be $30,000. Other expenses will 
average as follows: Mining the ore per ton, $10; reducing, $40; min- 
ing labor per diem, $3 ; milling labor, $3 ; running a tunnel on main 
rein per foot, $8; sinking a shaft, $7.50; running adrift, $3.50. 

There are poor facilities for farming, but in the Wet Mountain Val- 
ley, seven miles distant, there is gooil grazing country, supporting 
25,000 cattle. Hay is worth $20 per ton ; grain, 4 cents per pound. 
There is an abundance of wood and water, and coal within j^wenty miles. 
The inhabitants number about 1,000. Plenty of game is found, includ- 
ing the deer, bear, mountain-sheep, grouse, turkey, prairie-chicken, 
duck, fox, beaver, mink, wolf, and badger. 

lANAMIIVT DISTRICT, CALIFORNIA. 

Examined by Dr. 0. Loefdo^ October^ 1875. 

This district is situated in the Panamint range of mountains, between 
Death Valley and Panamiut Valley. Its croppiugs cover an area of about 
6 square m^fles. The ledges traverse the main range, occurring chiefly 
on the western slope, upon which there are but few spurs and foot hills. 
The post-oflice of the district is Panamint. It is connected with the 
railway at Galiente by a stage-road via Shepperd's (Jaiion and Indian 
Wells. The distance is 160 miles; fare, about $40. The cost of freight 
from San Francisco, via Oaliente, from which point wagons run, is 5 
cents per pound. The completion of the Independence Railroad will re- 
duce the cost of transportation. The roads to the mines, upon the mount- 
ain-slopes, are very good, but the routes to Oaliente and Darwin lead 
through deep ssiud. 

The lodes are eontined to the higher portions of the range. Their di- 
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rection is uorth-Dortheast and south-southwest. Theore occurs iu masses 
of dififerent sizes, imbedded in the quartz ledge, whose position is nearly 
vertical between walls of crystalline limestone and calcareous conglom- 
erate. The veins are well defined and large, and the walls are generally 
slickensided. The mass of the mountain range is granite. In many 
places in this there are dikes of intrusive rock, such as.diorite, por- 
phyiy. and serpentine. In the vicinity of the mines, especially, the 
granite is accompanied by talcose schist, primitive limestone, primitive 
clay slate, hydraulic limestone, and calcareous conglomerate. No fossil 
shells are found in the higher portions ot the range. In the lower por- 
tions occur more recent formations, such as the quaternary, which covers 
the Panamint Valley. In this valley there are also hot springs, and saline 
deposits from which salt is obtained for the roasting purposes of the 
mines. 

The products of these mines are partly free milling-ores and partly 
roasting- ores; the latter are milled after the completion of the roasting 
process. Their average yield per ton is from (90 to $120. No gold is 
found. The silver ores are principally chloride of silver, stromeyerite, 
stetefeldtite, and argentiferous copper glance, with native silver, and, 
rarely, argentiferous galena. Copper is the chief base metal. A little 
antimony accompanies the ore, and, exceptionally, some iron pyrites and 
zinc-blende. 

The principal mine of this district is the Hemlock, whose ledge has 
been traced for 1^ miles, appearing on the other side of the hill as the 
Alabama lode. The ledge dips 80^ to the southeast, and varies in 
width from 1 to 6 feet. Though in some places barren, it is again very 
rich. It has been pierced by two tunnels, 75 feet and 229 feet in length, 
from which drifts and winzes have been pushed. Next in importance 
is the Wyoming lode. This ledge, running through limestone, varies 
in width from 2^ to 10 feet, with a branch vein from 2 to 6 feet wide, 
diverging from the main lode at an angle of 15^. Two drifts, 240 feet 
and 500 feet in length, and two tunnels, 160 feet and 180 feet long, have 
been run. The Surprise lode is large and well defined, 6 feet in width, 
and is apparently a continuation of the Wyomint^:. The World's Won- 
der and Ste^vart's Wonder are worthy of mention, and, in addition to 
these, there are a dozen others, equally as good, which are not worked 
at present. No positive data can be given concerning the expenditures 
and receipts of this district, but the product of the furnace for one month 
was 40,000 ounces of silver. 

The Sunrise Company runs a 5stamp mill, but, having no roasting 
furnace, works only free milling ore. The Surprise Valley Company 
has a stetefeldt furnace and a 20-stamp mill. Each stamp weighs 900 
pounds, and makes 85 drops per minute. There are two crushers, working 
25 tons of ore per day. There are ten amalgamating pans, each hold- 
ing a ton of roasted ore. The amalgam is strained cold. It is generally 
composed of 1 part silver to 5 part mercury, with a little lead and cop- 
per. The furnace is constructed for working 40 tons of ore per day. It 
is discharged every 1 j to 2 hours. From 3 per cent, to 10 per cent, of 
salt is added to the crushed ore in roasting. 

The cost of machinery is unusaally high, owing to expensive trans- 
portation. The stetefeldt furnace cost $18,000. Other items of ex- 
pense will average as follows : Mining labor per diem, $4 ^ milling labor, 
$5.50; running a tunnel on main vein, $10 to $15. The present sources 
of grain supply are Los Angeles and Caliente. Hay is brought from 
the northern portion of Inyo County. With an indux of settlers these 
commodities may become cheaper, as there is some good farming-laud 
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in that region. The timber is chiefly of pifioD and juniper ; its quantity 
is small, but sufficient. The water is very good and pure, and there is 
enough in the vicinity to run another 30stamp mill. The Surprise 
Valley Company owns a large spring near the mines, and the Sunrise 
Company has a well 40 feet in depth. There are about 500 inhabitants 
in the district, besides some Pah-Ute Indians. 

CHARLOTTE DISTRICT, CALIFORNIA. 

Examined by Lieut C. W, Whipple, July 20, 1876. 

This district is at the head of the Tejongo Creek, near the summit of 
the San Gabriel Mountains. It is about 40 miles from Los Angeles, its 
principal source of supply, and 32 miles from San Fernando, which is 
the most convenient post-office and railway-station. It is now reached 
by a difficult trail up the Tejongo, over which supplies are transported 
on burros. An easier trail, by way of the Arroyo Seco, is believed to 
be practicable and will be attempted. 

It WHS discovered in 1870 by Mexican herders. Since that time it has 
been worked at intervals by these people and by the proprietors of the 
Harding Mine. No geological examination has been made, but the 
main vein has been followed a distance of 4 miles in a southeast direc- 
tion. The rock of the walls and in the vicinity is almost entirely quartz, 
bat farther down the stream it is a coarse, friable granite. No silver 
has yet been found. The vein is of gold-bearing quartz, in which some 
iron pyrites occur. In places this is hard and compact, and again it is 
soft and earthy. 

The mountain range has here a general east and west trend, with 
spurs projecting to the south, which are traversed by the several veins. 
The Charlotte and Las Animas Mines are upon the same vein. The 
former,* upon which work is now in progress, has been sunk to a depth 
of 11 feet. The main vein is about 3 feet wide, and is crossed diagonally 
by another, 18 inches in width, with an inclination of SO^, The Poyo- 
rena, the Union, and Mejicana are on a second vein. Work upon the 
Poyoreua is about to be resumed. Its shaft has reached a depth of 30 
feet. The vein is 3 feet thick, extending without fault from surface to 
bottom. The Union is at a depth of 40 feet. The Pacific, on a third 
rein, was not visited. The Harding Mine has reached a depth of 40 
feet. 

The quality of ore seems to improve with increase of depth. In places 
it is very rich, the managers of the Charlotte Mining Company claiming 
that these culled pieces will assay $300 per ton. This company has 
completed two arrastras, with which they expect to work two tons of 
ore per day. It is anticipated that it will cost (30 per ton to extract 
and work the ore. 

The district is peopled by about fifty miners and prospectors. The 
supply of water in summer is scanty, proceeding from the springs at the 
beads of the valleys. On the north exposure of the mountains, near 
tbeir summit, there is good pine timber. Bear and deer are plenty. 

The principal impediment to the development of this district is its 
inconvenience of access. With a new road, which would allow the intro- 
dnetion of improved machinery, it might be very profitably worked. 

SAN EMIDIO DISTRICT, CALIFORNIA. 

JBxamined by Douglas A. Jay, November 9, 1876. 

This district is in the San Emidio Mountains, at the head of Plato 
Creek, on the divide between this stream and the San Emigdio Canon. 

* Tliiti mine has sioce beou abandoued. — £d. 
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It was discovered Id 1871, since whieh time it has beea eootinaonsly 
prospected. It is eoonected bj trail witli the San Emigdio Canon, and 
thence by wagon-road with Bakersfield, 45 miles distant, which is the 
most convenient postoffice and railway station. 

The outcropping follow the top of the ridge, which has a general 
east and west trend. They have been traced more than 3 miles, bat 
the exact area of tbe district is uncertain. The strike of the vein is 
due north, and its dip, according to the best estimate, is IMP, vertical. 
The country-rock is massive granite. The dependence of tbe quality 
of the vein upon tbe local character of the oonntry-rock has not been in- 
vestigated. 

The wall^rock is granite. Its dip is WP. Tertiary sandstones overlie 
this rock about 4 miles down the ridge. The character of the vein has 
not yet been determined. None of the ore extracte<l up to date has 
been worked. It is proposed to smelt it in a reverberatory furnace to 
crude antimony, (pan sulpburet.) The oi-e extracted assays 75 per 
cent, of sulpburet. 

The ore is nearly pure sulpburet of antimony, with some silver and 
iron. Some quartz is irregularly intermixed, and also a little feldspar. 
The greater part of the ore is colored red on the outside by oxide of 
iron, and, until broken, does not show the characteristic black metallic 
appearance. It is hard, and but little decomposed. 

The district has been worke<l in but one place, and not extensively 
there. The water level is not yet reached. Several tunnels, from 15 
to 45 feet in length, have been run, but nothing more has been done. 
This mine is supposed to have been worked in former times by tbe 
Spaniards, as there are indiciitions of previous labors here, and in the 
adjacent valley of Plato Creek an old furnace has been recently discov- 
ered. 

The vein-matter should be followed in running shafts and drifts. On 
an average, eight tons of ore can be stoped per diem by oue man. Wa- 
ter is abundant in the neighboring caiions. The country roads are 
good. On the surrounding mountain slopes there is gotnl pasturage 
and excellent pine timber. Deer, grouse, and mountain-sheep abound 
in the mountains, and antelope on the plains. 

GBE£N MOUNTAIN DISTRICT, CALIFORNIA. 

Examined by Douglas A. Joy, October 6, 1875. 

The Bright Star Mine is the principal one in this district. It is situ- 
ated at an elevation of about 8,(K)0 feet, within a mile of the summit of 
the Pah-Ute Mountains, which lie in a clump between the Kern River 
and Kelso Valley, about 15 miles south of Kernville. The district 
was discovered in April, 1866, by a Mr. Rains. It was organized in tbe 
same year, and has been worked continuously since that time. Its most 
eonveuient post-office is Havilah, with which it is connected by trail. 
The nean'St railway station is Caliente, which, by wagon-road, is 85 
miles distant. The country roads are good, though steep. Cost of 
freight from Caliente is 3^ cents per pound. 

The exact area of this district is not known, as no geological surveys 
have been made. Tbe superintendent of the Bright Star Mine claims 
to have traced the vein-wall a distance of 1^ miles, but admits that the 
substance of the vein is not entirely quartz. Its general trend is north- 
east and southwest. There is no other mining ledge in the immediate 
vicinity. 
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The walls are slickensided, and there are other indications of a true 
fissare-vein. It dips at an angle of 82^. Its strike is northeast, directly 
perpendicular to the bedding of the country-rock. The rock is primi- 
tive, granite and syenite. The mineral constituents are very irregularly 
scattered. Sometimes they are almost purely quartz and feldspar, and 
again are chiefly hornblende, or mica schist. 

The native metals alone are collected. This is done by amalgamation 
Iq stamps. The average yield per ton is about $22. The bullion ob- 
tained is an alloy of gold and silver, one part silver to two parts gold, 
whose average worth is $14 per troy ounce. Water leaks in at various 
levels, especially at the lowest, which is 280 feet below the surface. No 
ehange has been observed in the character of the ore, which is a compact 
qnartz, containing native gold and silver, with which are mixed sulphu- 
rets of arsenic and antimony, and pyrites in small quantities. As it 
comes from the mine, the ore is mixed with clay and country-rock from 
the horses and walls. The vein-rock is but little decomposed. The na- 
tive metal can occasionally be distinguished with the naked eye. The 
solphurets occur both in specks and in masses of considerable size. 

About $150,000 has been expended on the Bright Star Mine, from 
which 1,200 pounds troy of bullion, valued at $14 per ounce, have been 
taken. Its ores are worked by one mill, with three batteries of five 
stamps each, which make 85 drops per minute. The entire mill is run 
by one small engine of 35-horse power. There is a great scarcity of 
water, the only source of supply, aside from two or three small springs, 
being the mine itself, which furnishes enough for the engine, the stamps, 
and culinary purposes. The sulphurets have not been treated yet, but 
are allowed to accumulate and await the completion of a furnaoe in 
which they may be roasted. 

The cost of a 10-stamp mill on the grounds is about $6,000. Other 
expenses will average as follows : Cost per ton for mining ore, $2 ; for 
reducing the same, $2 ; mining labor, per diem, $3.37 ; milling labor, $4; 
mnning a tunnel on main vein, per foot, $6; sinking a shaft, $12; run- 
ning a drift, $6. One man will stope two tons of ore per day. 

There is but little farming-land in the immediate vicinity, and but 
few cattle or other stock. The present sources of supply are Kernville, 
Havilah, Kelso Valley, and small valleys in the mountains. Orain is 
worth 5 cents per pound ; hay, $25 per ton. The mine is surrounded by 
very heavy pine timber. Deer and quail abound. 

CLARKE DISTRICT, CALIFORNIA. 

Examined by Dr. 0. Loewy July^ 1875. 

The Clarke Mountain, near Ivanpah, is a part of the Opal Mountains. 
On both sides of this, but especially on the eastern slope, are the mines 
of the Clarke district, whose croppings cover an area of great extent. 
This district was discovered in 1869, was organized in 1870, and has 
been constantly worked since. Its post-office is Ivanpah. The nearest 
railway town is San Bernardino, which is 200 miles distant, via Soda 
Lake and the Mohave Eiver. Cost of freight from this point is 5 cents 
per pound. 

The mines were previously examined by Lieutenant Wheeler in 1871. 
The direction of the lodes is east and west, transverse to the general 
trend of the district. Quartzite and paleozoic limestone form the wall- 
rock ; the vein-matter is quartz, and, in some instances, calcspar. In 
AP. JJ— 4 
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m^ clie eoantrr n>ek is paleozoric and azoic. Syenite, granite, porphyry^ 
mxcA s^hi:!^« slate, sandstone, and limestone are present. 

$oaH^ ot th« ores are free milling; others require roasting. luthe 
t(aart<:::e« tb« principal silver ores are argentiferous galena, stromeyerite^ 
$a^t^^^&d;iu^« and pvrargyrite ; in the limestone, they are massicot, mia- 
iuau c^fU5si;e« malaebite, and cerargyrite, or chloride of silver. Gold 
5$ IMTVc^^nt iQ ihe argentiferoos qoartz. 

Ib^" v;ftrer-leTel has not been reached. The most important mines are 
iW l>^a;iis« vith a shaft 300 feet, and 3 levels 100 feet each ; the tSoow 
Sc^^fftt, rWh in carbonate of lead, with a shaft 80 feet deep ; the Lisa 
i^llock, w^i^«« ore is chiefly stromeyerite, assaying $600 per ton, whose| 
sii.ift is lOO ^i>«K deep) with two levels, and whose vein is 4 feet wide, 
vt:lk vails slickeosided ; the Lncky Boy, with shaft 61 feet deep and 
T^OL 3 ori^ ^»^ vid^ whose principal yield is galenite, assaying from 
j^ to ;)^ per ton : the Stonewall, with shaft 50 feet deep ; and the 
^v;i$c^vb«?««'shahis40feetdeep,and whose vein, which has been traced 
XHT I jX^O i^^« IS 5 ^t in width. The ore of the latter is chiefly carbon- 
^c^ o<' :%Md and niuium, assaying from $30 to $40 per ton. The Green- 
t:\v^i Moa$tw and Copi)er World are also good mines. Abont 12 miles 
^Hx::i «m: lvan(>ab, but still in Clarke district, is the Bullion Mine, cou^ 
:u::: t^ 3ijilaohite« minium, and chloride of silver. There are one small 
» .. oi K>r\t;uwiry construction and one smelting-furnace attached to these 
X tv^ Vti^ > J^W has been about $300,000. 

I A*vv<^ Ota lU stamp mill, including transportation, would be $25,000i 
O- X*r e\tvr.>«?<!i will average as follows : cost of mining the ore per ton| 
#^>»: r^iuct-^i. $-V>; mining labor, per diem, $4; milling labor, §3 
M i • \^ Jfc U5»mt^l on main vein, $5 to $6; sinking a shaft, $10. One 
v\i I c\:iHcc XV iKHiuds of ore per diem. 

L jc suri*.> vU ^ater is limited, and there are but few facilities for farm 
v^. S^aio r^^^^^" and juniper grow on the mountains, and pine timber h 
v^Vtvl To ar.:cs north of Ivanpah. Mountain-sheep are the only game 
t*iviv Jtrv a t^w hundred domestic animals in the vicinity. The country 
iwiK^N .iiv u<crnl>U^ The inhabitants number about 100, besides 40 o 
oi> t^i.^ I 10 ludiaus* 

WASHOE DISTRICT, NEVADA. 

Kjcamined by Dr. 0. Loeto^ October j 1875. 

1^5? \^ si-^v^ district, celebrated for its Comstock lode, is on th 
cvwviu 5i:vHV%^' the Virginia range, and in the immediate vicinity c 
\ .; t .♦ V t v^ * >* tiioh is its post-office. It is connected by rail with Rene 
sv 'K^vV^>*>*^ tV^itlo Kailroad. 

»,'iv4\^ioC'^ ^%\*tvSioal examinations have been previously made by dii 



v.\.. 'A< ' v^ ^vs^Kvially by James D. Hague, of Clarence King's survey 
vss. '..l >^ •^•^^' \xHH>rts on which this district is treated at leufftt 



<, )s' AV A ^"^^^ ^ v»it»5tioi^K lode occurs in pockets, and as impregnation i 
vvv s ^ ^ V >r «-^ AM^t>8, which traverse the country-rock in a nortbeag 
. .vvv V— ^-'^^ " lUHjuently the quartzitic vein matter is accompanie 
V x;o * -^ -- * ^ ^"^ *"^?^^^*^t'*y;rock is principally azoic; syenite is it 
• . o"^^ ^''""'' "^ '^ ''^^J loulspatbic porphyry is also frequent. In soiu 
uv— A>^ ^^' * "•'* sh^fcws an advanced degree of decomposition, tli 
, V, ., V . hv^ xvui'd into clay, even while retaining the origiiu 

'^ "" V ,. • ^^ "^^-^ *^^' ohiotly free milling, although undoubtedly sonj 
.^ , , V. . V v'v'^'^u^l Kv previous roasting. The average assa 
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yield is from $50 to $60. Water-level has been reacbed iii' all shafts* 
Iq the IngersoU Mine hot water has been encoantered. 

The principal ores are chloride of silver, or cerargyrite, brittle silver, 
or stephanite, pyrargyrite, polybasite, free gold, native silver, argent- 
iferoas galena, copper glance, zinc blende, and iron and copper pyrites. 
Antimony, copper, and lead are the chief base ores. Oold occurs in all 
of the silver ores, and forms an important share of their values. 

Only two mines, the Belcher and the Imperial Empire, were visited* 
The shaft of the Belcher is 850 feet deep vertical, then 750 feet incli'ued. 
Work IB being prosecuted on the 1,600'foot level. Four hundred tons 
per day are extracted. This amount is the working capacity of the mills 
at the time of high water in the Carson Eiver. At other seasons not 
more than 150 or 200 tons can be reduced, and less ore is then extracted. 
Since 1860 166,000 tons have been taken from this mine. The ledge 
varies in width from 25 to 50 feet. Its strike is northeast and south- 
vest. The ore is found in pay-streaks, and also occurs as impregnation. 

In the Imperial Empire the vein is 25 feet wide } the strike northeast 
and southwest; the shaft 2,000 feet deep; the average yield, 40 tons per 
day of good milling ore. 

Since work began on the Belcher, in 1860, silver and gold bullion to 
the value of $28,000,000 has been extracted, and dividends have been 
paid to the amount of $15,000,000. The yield for 1874 was $9,150,000; 
in 1875 it was $200,000 per month. In 1870 the total product of all 
mines in the vicinity did not reach that amount. 

California is the chief source of supply for produce, &c. The nearest 
timber of importance is in the mountains near Cailon City. Some 
water is found in the mines, but the whole supply for Virginia City is 
not great. 

HUALAPAIS DISTBIGT, ARIZONA. 

Examined by Dr. 0, Loew^ August^ 1875. 

The mines of this district are in the Cerbat range of Arizona, princi- 
pally on the western slope. The trend of the mountains is northwest 
and southeast ; of the district and of the veins, nearly the same. The 
croppings cover a belt 10 miles long and 2 miles wide, lying between 
Sacramento Valley and Hualapais Valley, Mineral Park is the district 
post-office. The stage-line from Prescott to Hardyville passes here. 
Cost of freight overland from California is 8 cents per pound; by 
vessel via Yuma to Hardyville, and thence by wagon 30 miles to Min- 
eral Park, it is 5 cents per pound. The roads are very good. This dis- 
trict, formerly called 8acramento district, was discovered and organ- 
ized in 1863, but, in consequence of Indian troubles, has been worked 
bnt desultorily. 

These mines were examined by Lieutenant Wheeler in 1871. Tlie 
veins are well defined. Tbeir angle of dip is from 70° to 80°. They 
appear to be richer where the country-rock is more micaceous. Some 
are contact veins, between syenite foot- wall and porphyry hanging- wall. 
Tlie vein matter is chiefly quartz. The rock is azoic. Its principal con- 
stituents are granulite, granite, apatite, talcose schist, syenite, and 
qnartzite, tinged with iron and manganese. Dikes of intrusive por- 
phyry rock are occasionally met. 

There is but little free-milling ore; it is chiefly roasting. Assays 
show a yield of $60 to §1,400 in silver per ton. Some gold occurs with 
the silver, and in some mines the gold predominates in value. The ores 
are galenite, pyrargyrite, or ruby silver, cerargyrite, or chloride of 
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silver, chrysocolla, pyrite, cerussite, chalcocite, and sphalerite, or zinc 
blende. Base metals are copper, lead, antimony, iron, and zinc. 

The Keystone lode is from 2 to 5 feet wide, with seams of ruby silver 
and separate seams of base sulpharets, which in this ore never mix 
with the high sulphnrets. The ledge is of great extent, with seven 
located claims. Its shaft is 185 feet deep, with 2 levels, 40 feet long. 
The Lone Star has a shaft 200 feet deep, with 2 levels. Gold abounds 
in its ore. The main quartz ledge of the Metallic Accident is from 12 to 
20 feet wide ; shaft 60 feet deep. The main vein is composed of 2 par- 
allel ledges, which are cut by a third at right angles nearly. Its ore is 
chiefly chloride of silver, assaying on an average $800 per ton. The 
Sixty-Three lode has 3 tunnels, averaging 250 feet in length, with 
shafts 200 feet deep. The Montezuma contains chrysocolla and chlo- 
ride of silver. The Gerbat lode assays $150 per ton. Of this two-thirds 
is gold. Much ore has also been taken from the Gupel and Little Tiger 
mines. 

About $60,000 worth of bullion has been taken from the Sixty -Three 
lode ; expenditures nearly the same. Further estimates are not reli- 
able. There is one 5stamp mill, and a second in course of construction. 
Each stamp weighs 850 pounds, and makes 90 drops per minute. There 
are 2 furnaces and 2 5-foot combinationa pans. If much lead is present, 
the amalgam is strained hot ; otherwise, cold. 

A lOstamp mill, with 2 furnaces, will cost, including transportation, 
$45,000. Other expenses will average as follows: Gost of reducing the 
ore, per ton, $50; running labor, per diem, $4; milling labor, $4.50; 
mining the ore, per ton, $12; running a tunnel on main vein, $15; 
sinking a shaft, $25; running a drift, $12. 

!No farming is done. There is some good grazing country, but not 
much stock. Grain is brought from California. Its cost is 8 to 10 cents 
per pound ; cost of hay, $20 per ton. Timber is scarce. The water at 
the mines contains sulphate of lime and magnesia; but pure water is 
obtained from the mountains, 4 miles away. The mountain sheep, an- 
telope, de^r, quail, and rabbit are found. The Hualapais Indians live 
in the vicinity. About 100 whites people the district. 

NEW COSO DISTRICT, 0AL.IFOBNIA. 

Examined by Lieut. Rogers Bimi€yjr.y and Dr. 0. Loew^ 1875. 

# 

This district is in the main ridge of the Goso range, on both slopes 
of the same, in the vicinity of the town of Darwin, which is post-office 
to the district. It is of great area, lying between Panamiut Valley on 
the east and Owen's Lake on the west. It is connected by stage with 
Galiente, 120 miles distant; fare, $30. Gost of freight from^ the same 
point, by the Gerro Gordo Freighting Gompany, is 5 cents per pound. 
The district was discovered and organized in 1874. 

The dip of the veins is 60^. The wall-rock is principally limestone, 
in addition to which granite and basalt are found. A ledge of lime- 
stone, varying from 200 feet to an indefinite width, runs northwest and 
southeast, which is also the general trend of the mountains and of the 
veins. The country-rock is chiefly azoic. Dikes of basalt and horn- 
blende porphyry occur in the limestone. No fossil remains are found. 

All ores are treated by the smelting process, which, however, is not 
entirely satisfactory, as much silver of the chloride is volatilized and 
lost. Assays yield from $30 to $600 per ton. Gold is found in consid- 
erable quantities, from $5 to $140 per ton of ore. The yield of silver is 
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from 40 to 50 ounces per toD. Iron forms 4 per cent, of the ore, and 
lead from 40 to OH per cent, of the same. Saltpeter is fonnd iu the 
soathern portion of the district. 

Silver is present as sulphide in the galenite, and as chloride in the 
eerassite and massicot; these ores are intermixed. Mingled with these 
in small quantities are blue and green carbonates of copper, (azuriteand 
malachite,) silicate of copper, (crysocolla,) black and red oxides of cop- 
per, (melaconite and cuprite,) oxides of iron and manganese, and iron 
pyrites. The fissures in the limestone are filled with solid chunks of 
galena, imbedded in a pulverulent mass composed of yellow and red 
oiides of lead and carbonate of lead. Here and there calc spar and 
seams of reddish argillaceous limestone occur in the vein matter, and 
also occasional bowlders of limestone. The walls are frequently slicken- 
sided, and in some instances show ^' breaks,'^ or hollow fissures, probably 
caused by earthquakes. 

Tbe Defiance lode is situated one-half mile east of Darwin, in a belt 
of limestone about 500 feet wide, which is bordered on the east by gran« 
ite and a dike of hornblende porphyry, and on the west by slate. The 
lode consists of four broad, parallel veins, of 45, 27, 47, and 28 feet in 
width. Dip, 40^ to southwest ; course, northwest and southeast. The 
average assay yield is $50. Expenditures, $4,000; receipts, $5,000. 
ODe tunnel is in course of construction. 

The vein of the Bella Union is from 5 to 8 feet wide. It has a feeder 
oBiting with it at a very acute angle. The walls are slickensided, es- 
pecially the foot-walls, and a series of lines like scratches, with a dip of 
25^, are seen on them. The ore assays from $60 to $75. Over 100 tons 
have been extracted from the feeder, and 400 from the main vein. Ex- 
penditures, $4,000. No bullion has yet been obtained. The Lucky Jim 
and Christmas Gift are two other large mines, worked at present. 

There is one smelting- furnace in operation and another in process of 
construction. The furnace of the Defiance Company will cost $20,000. 
It will be an iron furnace, of 50 tons capacity. The boiler will be of 42- 
inch diameter and 16 feet in length. Other expenses will average as 
follows : Cost of mining the ore, per ton, $2 ; smelting, $10 ; mining 
labor, per diem, $4 ; milling labor, $4 ; for cross-cutting a tunnel, per 
foot, $20; cross-cutting a drift, $20; sinking a shaft, $12. One man 
can stope or extract 5 tons of ore per day. 

There are no facilities for farming, as there is not enough water for 
irrigation. Hay and grain come from Owen's Valley. Hay costs $60 
per ton ; grain, 6 cents per pound. Some pinon timber grows 8 miles 
from Darwin. Water is very scarce and is sold for 2^ cents per gallon 
in Darwin, whither it is brought in pipes from the mountains several 
miles distant. There are about 1,000 cattle and 200 horses in the dis- 
trict, which afi^brds poor grazing. Kabbits, quails, and deer are the 
kinds of game. About 500 people live here. 

BAI9NEB DISTRICT, CALIFORNIA. 

Examined by Oeo. S, Birnie^ April 19, 1876. 

This district is in the central part of San Diego County, in a canon of 
the Qniamaca Mountains, and on the foot-hills on both the east and west 
slopes of the same. It covers about 36 square miles. The trend of its 
longer axis is north 8^ west. The course of the mountains is north 10^ 
west. The Banner district was discovered in 1870 by Louis B. Kedman. 
It was organized in the same year, and has been worked continuously since. 
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Its post-office is Banner. The nearest railway is atSeven Palms, in the 
Coahulla Valley, bat there is as yet no practicable roate thither. The 
railway station most convenient of access is Anaheim, distant 116 miles. 
Gf he district is connected by stage-line with San Diego ; fare, $5. The 
cost of freight from San Diego is If cents per pound. The local roads 
are tolerable. 

A geological investigation has previoasly been made by Mr. Bnoy, of 
San Francisco. The lode dips to the east at an angle of 65^. Its direc- 
tion is north 1(P west The wall-rock is of slate and granite ; the vein 
is richer in the slate. No fossils have been discovered in the vicinity. 
A little galena has been found. The ore is a laminated quartz, contain- 
ing some arsenic and antimony. It is worked by the wet process, yield- 
ing fromJ$20 to $50 per ton, principally gold, but with an alloy of 4 per 
cent, of silver. The water-level has been reached, but it marks no change 
in the nature of the ore. 

The principal mines now worked are the Eeady Belief, Hubbard, and 
Kentuck. The Golden Chariot, which has reached the greatest depth, 
is now suspended, with the intention of resuming operations soon. 
They are all on the monntain-side, with shafts on an incline of about 65^. 
Up to date the Golden Chariot has expended, approximately, $200,000 
and extracted $300,000, and the Beady Belief ha6 expended $100,000 
and extracted $150,000. The mill of the Beady Belief has 10 stamps, 
with settling-pans. The Golden Chariot mill is similar. The Whitney 
mill has 10 stamps. There are no crushers. Each stamp, weighing 750 
pounds, makes 80 drops per minute. Each mill has three settlers. 
Cold amalgam is used. 

The cost of a 10-stamp mill without roasting-fnrnace, including trans- 
portation and erection, is about $12,000 ; other expenses will average 
about as follows : Cost per ton for mining the ore, $10 ; for reducing the 
same, $2; mining labor, per diem, $3; milling labor, $3; running a tun- 
nel on main vein, $16; sinking a shaft, $25. One man can stopeor ex- 
tract one-half of a ton of ore per day. 

In the vicinity there are some stock, chiefly cows, sheep, and horses. 
Barley is valued at 3 cents per pound ; hay, at $40 per ton. San Diego 
is the principal source of supply. There is a plenty of water and of oak 
and spruce-pine timber. Black-tailed deer, quails, rabbits, hares, and 
pigeons abound. The district numbers about 75 inhabitants, besides a 
body of 100 Diegueiios Indians. 

KEW ELDORADO DISTEICT, CALIFORNIA.. 

Examined by Douglas A. Joy, October 8, 1875. 

The ledges of this district lie in a range of hills between Kelso Valley- 
and the Mohave Desert. Its principal opening, the St. John's Mine, 
is on the divide between Kelso Valley and Kelso Cailon, east of Pah- 
Ute Mountain. It was discovered by Mr. St. John in 1SG6, organized 
the same year, and worked continuously since that time. Caliente, the 
nearest railway station, is distant 75 miles by wagon-road. 

No regular geological examination has been made, but the district 
has been traced by croppings 2J miles, and may extend farther. The 
general direction of the vein is northwest and southeast. The general 
dip in the main shaft is 37^. Both foot and hanging walls are of mas- 
sive granite, with no decided bedding. The direction of their slope is 
very irregular, but, in general, is 37^ northeast and southwest. Though 



59 

slickensided and possessing other features of a trae fissure vein, it is 
andoubtedly not such. 

The materialof the country-rock is granite. The mineral constituents 
are very irregularly distributed, both mica and feldspar often disappear- 
ing, leaving quartz and mica or quartz and feldspar only. The mica is 
often replaced by hornblende, forming a syenite, and again the rock 
seems to be composed entirely of hornblende. 

At the water-level, 300 feet down, the ore is greatly decomposed, 
requiring only a pick and shovel to extract it But at the lowest level, 
700 feet, the quartz is very hard and at its richest quality. The ores are 
worked by the wet milling process. The supposed average yield is $30 
per ton. Some ores, found in small quantities, have assayed as high as 
$60 per ton. 

The ore contains about half as much silver as gold. The gold gen- 
erally occurs in native condition. At the lowest level it is found in leaf 
state, and is readily seen xvith the naked eye. Some yellow sulphurets 
of iron and black sulphurets of arsenic and antimony are found, but 
these are not sufficient in quantity to be profitably utilized. 

The St. John Mine has been worked nearly ten years, in which time, 
by estimate, $80,000 has been expended and bullion to the amount of 
9200,000 has been extracted. It possesses a 12-stamp mill, each stamp 
weighing 750 pounds, and making 82 drops per minute. The amalgam 
is strained cold, through canvas bags, no pan amalgamation being car- 
ried on. 

The cost of a 10-stamp mill, including transportation from San Fran- 
cisco and erection on the grounds, is about $4,500. Other expenses 
average as follows : Cost per ton of mining the ore, $4 ; reducing the 
same, $4 ; mining labor per diem, $2 and board ; milling labor, $3 and 
board ; running a tunnel on main vein, per foot, $8 ; sinking a shaft, 
$16 ; running a drift, $8. One man will stope or extract two tons of ore 
per diem. 

The neighl>oring country roads are good, but steep. The water used 
is obtained entirely from the mine, there being no large stream nearer 
than Kern Biver. Kelso Valley is well adapted for farming and grazing 
purposes, and upon this plain and in its vicinity there are, perhaps, 10,000 
cattle. On the summit of Pah-Ute Mountain, about five miles distant, 
there is an unlimited quantity of heavy pine timber. The principal 
kinds of game are deer, grouse, and bear. 

JULIAN DISTRICT, CALIFORNIA. 

Examined hy Oeorge H. Birnie^ April 19, 1876. 

The Julian district is near the center of San Diego County, on the 
headwaters of San Dieguito River. It is 122 miles from Anaheim, by 
the old Government road from Wilmington to Fort Yuma. The Southern 
Pacific Bailroad at Seven Palms, in the Coahuila Valley, is nearer, but 
there is no practicable road to it. There is a mail stage triweekly 
to San Diego; distance, 65 miles; fare, $5. The post-office is Julian. 
The mountain-roads in the vicinity are very good. 

The first discovery in this district was made in 1870, by Messrs. Julian 
and Bailey. 11^ was organized in the same year, since which time it has 
been worked continuously. The district is 6 miles long and 2 miles 
wide, following the summit-line of the Quiamaca Mountains, which 
have a north-northeast trend. The direction of the lodes is north-north- 
east. The dip is 45 ; the wall-rock is of granite and slate ; the veins 
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are found to be richer in slate. Water has been reached at a depth of 
260 feet, at which level the ledges are better defined and of a superior 
quality. At a depth of 400 feet the veins continue good. 

The average yield per ton is $20 ; of this amount one per cent, is sil- 
ver, and the remainder is gold. The ore is worked by the wet process. 
It is a laminated quartz, nearly pure. Sulphurets of iron and arsenic 
are found in small quantities, but nothing more. 

The principal mines are the Helvetia, Tom Scott, Pride of the West, 
and Washington ; all on the summit of the mountain-range. Of these, 
by approximation, thld Helvetia has expended $40,000 and extracted 
$55,000; the Tom Scott has expended $10,000 and extracted $20,000; 
the Washington has expended $10,000 and extracted $20,000 ; and the 
Pride of the West has expended $5,000 and extracted $10,000. There 
are two mills running. The Helvetia has 10 stamps, weighing 650 
pounds each, and making 90 drops per minute. It has no crushers and 
no settlers ; cold amalgam is used. The engine is of 15 horsepower. 
The Eeynold's (custom) mill has but 5 stamps ; in other respects it is 
similar to the Helvetia. 

A lOstamp mill will cost, on the grounds, about $12,000. Other 
expenses will average as follows : Cost of mining the ore per ton, $6 ; 
reducing the same, $2 ; mining-labor per diem, $3 ; milling labor per 
diem, $3 ; running a tunnel on main vein per foot, $10 ; sinking a shaft, 
$25 ; running a drift, $9. 

The surrounding country is excellently adapted for farming and 
grazing, and great numbers of stock are raised. AH necessary produce 
is grown in the district. Barley is worth 2^ cents per pound ; hay, $15 
per ton. The timber, evergreen-oak and spruce-pine, is abundant. There 
Is plenty of water in wells and springs, and in Vulcan Creek. 

The district has 300 inhabitants. A body of Mission Indians, 150 in 
number, live here. There are many kinds of game, including the deer, 
bear, rabbit, hare, quail, California lion, pigeon, gray squirrel, duck, 
goose, and wild hog. 

OASTLE DOME DISTRICT, ABIZONA. 

Information obtained by George Jff. Birnie, March, 1876. 

Castle Dome district lies in the foot-hills and on the western slope of 
a range of mountains in Arizona, 18 miles east of the post-office of 
Castle Dome Landing, on the Colorado Eiver. The eastern side of these 
mountains has not yet been prospected. The general trend of the range 
is north 25^ west, with other ridges running at right angles to this 
direction. The district, as already traced, is 2 miles in width and 7 in 
length, following the trend of the mountains. 

• It was discovered and organized in 1863 by Messrd. Snively and Con- 
ner. Except a portion of 1872, it has been worked constantly since that 
time. The most practicable route thither is from Seven Palms railway 
station to Ehrenberg, 110 miles, and thence by river to Castle Dome 
Landing. Supplies may be sent to this point by the Colorado Steam 
Navigation Company. Mule-teams, for the conveyance of freight, ran 
from the river to the mines. Cost of such transportation, $6 per ton. 

A geological investigation has been made by Professor Blake, of Con- 
necticut. The lodes are found to run north 25° west. Some follow and 
others intersect the stratification. The rich veins are found in fluor spar 
or talc. The wall-rocks are of mixed slate and porphyry. They are 



61 

perpendicular, with an east and west slope. Fissure- veins are found at 
a depth of 350 feet. The country rock is basaltic. No fossils occur. 

The ores are worked by smelting and by the process of iron precipi- 
tation. The ores are galenas , carbonate of lead, and anglesite. An 
average yield of t32 per ton in silver is obtained. Lead forms 67 per 
cent, of the ore. Iron is the other base metal. Traces of gold are 
foand. Water has not yet been reached. 

The principal mines are the Flora Temple, Castle Dome, William Penn, 
Caledonia, Don Santiago, Little Willie, and Norma. The general char- 
acter of the ore is t^e same throughout all of these, except the Castle 
Dome and Caledonia, in which anglesite and carbonates are found* 
Their claims vary in extent from 200 feet by 1,000 feet to 600 feet by 
1,500 feet, and lie in the foot-hills and the mountains above. From the 
main lodes about 6,000 tons of ore have been extracted and taken away 
for reduction, at an expenditure of about $200,000. On the Colorado 
River, 18 miles from the mines, the Castle Dome Smelting Company has 
a blast-furnace, with an engine of 20 horse-power. Its capacity is 20 
toDs per diem. 

The cost of a furnace constructed at the mines would be $12,000. 
Other expenses average as follows : Cost per ton for mining the ore, $Sy 
for reducing the same, $9; mining labor per diem, $2 ; smelting labor,. 
$2; running a tunnel on main vein, $3.50; sinking a shaft, $4; running 
a drift, $3. One man can stope from one to Ave tons of ore per diem,, 
according to the size of the vein, or can extract six tons per diem. Ex- 
pense will be reduced by the completion of the Southern Pacific Eail- 
road to the Colorado Biver. 

There are a few horses, mules, and burros in the vicinity. There are 
no facilities for raising produce. Barley is worth $4 per hundred- weight. 
Alfalfa, wheat, corn, oats, sugar-cane, vegetables, cotton, fruits, and wild 
hemp can be procured at Yuma. The varieties of timber are cotton- 
wood, suwarrow, iron- wood, willow, and mesquite. Water is scarce, the 
nearest supply being a good well 10 miles from the mine. The deer, 
mountain-sheep, antelope, quail, rabbit, and hare abound. There are 
200 inhabitants in the district, besides about the^same number of Date 
Creek Apache Indians. 

GOLOBADO DISTRICT, NEVADA. 

Examined by Dr. 0. Loetv^ July 31, 1875. 

These mines are near the Colorado Biver, along the foot-hills of the 
Black Mountains, in some cases approaching the summit of the same. 
1q area this district is 3 miles wide by 7 miles long. A small island in 
the Colorado Biver forms its approximate southeast corner. Saint 
Thomas is the post-office. San Bernardino, Cal., 300 miles distant, is 
the nearest railway station. Freight from that point is 8 cents per 
pound. By steamer from San Francisco it is $75 per ton. This would 
be reduced* by the extension of the Fort Yuma and Fort Mohave steam- 
boat route to this point, which is 80 miles above Mohave. The dis- 
trict was discovered in 18C1 by N. S. Louis. It was organized in the 
same year, and has been worked at intervals since. 

Previous geological investigations have been made by an assistant of 
Professor Silliman, in 1865 ; by the State geologist of Nevada, in 1809 f 
and by a party of this survey in 1871. The direction of the mountains 
is north and south ; of the lodes, northeast and southwest. The veins 
are very distinct from the wall-rock, and conform, in dip and strike^ 
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with the slates in which they are situated. The gangae coDsists of 
quartz and calc spar, with talcose slate occasionally intermixed. The 
adjacent rock is azoic and volcanic. No shells are found. The neigh- 
boring mountains are largely made up of trachyte and rhyolite. Assays 
average $50 per ton. The ores are reduced by roasting and milling. In 
the roasting process, sulphur and salt are added. The salt is obtained 
from the extensive deposits in the valley of the Yirgen Eiver. Sulphur 
was recently discovered on the Muddy River. 

The silver ores consist of sternbergite, with some argentiferous galena 
and copper glance. Chloride of silver has been found, but only at the 
surface of the lodes. Iron and copper pyrites occur with the silver ores. 
The principal base metal is iron. Copper and lead, with some antimony, 
are also present. Assays show the presence of gold in the silver-ores. 

The principal mine is the Tekehetukup, whose vein is ^om 6 to 8 feet 
wide. Its shaft is 200 feet deep, with two levels, 200 feet and 264 feet 
in length. The ore is found in pockets of various sizes. The Queen 
City £Dde contains galena in talc. Its shaft is 95 feet deep; its vein is 
2 feet in width. There is one mill of ordinary structure, with roasting- 
furnace attached. The stamps make eighty drops per minute. There 
are four pans and two settlers in the works. The amalgam is strained 
cold. Up to date, about $100,000 has been extracted from one mine. 

A 4-stamp mill, at the mines, will cost $1,500. Other expenses will 
average as follows : Mining the ore, per ton, $5 ; reducing the same, 
$25; mining labor per diem, $4; milling labor, $2.50; running a tunnel 
on main vein, $20; sinking a shaft, $25; running a drift, $15. One- 
half of a ton of ore can be stox)ed by one man in one day. 

Grain is worth 7 cents per pound ; hay, $70 per ton. Las Yegas, Nov., 
is the source of supply. Timber is very scarce. The Colorado Eiver 
furnishes the requisite water. Mountain-sheep and rabbits are the prin- 
cipal kinds of game. There are about a dozen men in the district, be- 
sides a few Pah-Ute Indians. 

OEBBO GOEDO DISTRICT, CALIFORNIA. 

Examined by Dr. 0. Loew^ October j 1875. 

The mines of the Cerro Gordo district are northeast of Owen's Lake, 
on the east and west slopes of the Inyo Kange, which is the southern 
extension of the White Mountains. The district covers about 4 square 
miles. Its croppings are scattered over 800 acres or more. The trend 
of the mountains is northwest and southeast; of the district, the same. 
Its post-oflQce is Cerro Gordo. It is 150 miles from Caliente, the pres- 
ent terminus of the railroad, with which it is connected by a freight- 
line ; cost of freight, 5 cents per pound. The country roads are rough. 
This district was discovered in 1866, by Pablo Flores and companions. 
It was organized in 1867, and h^s been worked continuously since. 

Previous geological examinations have been made by Clarence King, 
by the California Geological Survey, and by a former party of this sur- 
vey. The lodes run northwest and southeast. The lead-veins, on the 
west side of the range, correspond with the stratification of the country 
rock, which is of Silurian limestone ; the copper ores occur in syenite, 
on the east side of the mountains. The veins are true fissure-veins, in 
some cases contact- veins between limestone and slate. A thin seam of 
€lay frequently covers the foot-wall. At times calcite and clay are 
found in the vein-matter, and these are intermixed with galena and the 
carbonates. The richest silver ores generally lie near the center of such 
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mixed veins. The moantains are largely made ap of Silarian limestone. 
Encrinites are found in this in great numbers. Some spirifers also 
occor, but other fossil-shells are rare. Dikes of intrasive rock, such as 
diorite and syenite, abound, and the strata are much displaced, in some 
cases standing on edge. On the east side of the main peaks there are 
large foot-hills entirely made up of syenite, eTidently of an eruptive 
character. Quartz-ledges, with stetefeldtite and chloride of silver, 
traverse this rock. This eruptive syenite consists chiefly of oligoclase, 
orthoclase, and hornblende, with quartz in small quantities. Signs of 
former glacial action are evident. 

The ores are worked by the smelting process. The average yield is 
400 pounds of lead and GO ounces of silver per ton of galena, while the 
argentiferous copper ores give 75 ounces of silver per ton. On the west 
side of the main peak the ores are galena, massicot, cerussite, anglesite, 
and mimetite, accompanied by sulphide of arsenic Gerargyrite and 
argentite occur, and nuggets of gold, in value irom $60 to $100, have 
been found. 

On the east side of the peak the ores are gray copper, stromeyerite, 
and copper glance, with some native silver and argentite. This ore, 
especially of the Buena Suerte lode, contains gold to the amount of $20 
to $30 per ton. Iron, arsenic, antimony, zinc, lead, and copper are the 
base metals. 

The principal mines west of Cerro Gordo Peak are the Union, whose 
lode is 12 feet in width, with a tunnel 600 feet long and a shaft 800 feet 
in depth ; the Santa Maria, 6 feet in width, with which is connected the 
Omega Tunnel, 900 feet long, and a shaft 300 feet deep ; the San Felipe, 
with a vein from 1 to 6 feet in width ; the Ignacio, a wide quartz ledge, 
containing argentiferous copper glance and galena ; and the Jefferson, 
with the Buena Vista Tunnel, 800 feet long. The ore of the latter lode 
is 35 per cent lead and yields 80 ounces of silver per ton. It contains 
a namber of '^ chimneys of soft ore; " carbonate of lead and massicot. 

East of the peak are the Belmont, Wittekind, and Buena Suerte lodes. 
The ledge of the latter is from 2 to 5 feet thick, and contains bodies 
of ore which assay firom $150 to $400 per ton. Its walls are slicken« 
8ided. It has four tunnels, averaging 150 feet in length. The Potosi 
Tunnel, 4,400 feet long, to be completed in two years, at a cost of $97,000, 
is intended to connect with the leading mines at Cerro Gordo. 

Altogether, about $5,000,000 of silver have been exported from this 
district since the introduction of machinery, some seven years ago. 
There are two smelting-furnaces ; of simple construction, but no mills. 
The reduction-works have a working capacity of 8 tons. The lead and 
silver of the bullion are not separated here, but are sent elsewhere for 
cupellation. Great loss is sustained in smelting the ores, as hardly two- 
thirds of the assay yield is obtained in silver. 

Mining expenses will average as follows : Extracting the ore, per ton, 
$50 to $100; labor, per diem, $4; running a tunnel on main vein, $10; 
sinking a shaft, $20; running a drift, $5. Owen's Valley and the San Joa- 
quin Valley are the sources of supply for hay ($60 per ton) and grain, (5 
cents per pound.) Some piiion and juniper timber grows on the Inyo 
range. There is no pine nearer than the Sierra Nevada, 60 miles dis- 
tant. The water is supplied from a source 4 miles away, from which 
three powerful engines produce 10,000 gallons a day, lifting it 2,200 feet. 
The inhabitants of the district number 500, in addition to 100 Pah-Ute 
Indians. There is no game in the vicinity. 
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NEW ALMi^DEN MEBOURTMINES, GALIFOBNIA. 

Examined by Dr, 0. Loetc, May^ 1875. 

These mines are situated in the Santa Grnz Monntains of Santa Glare 
County. There is no regularly organized district, but the area covered 
by croppings is 3 miles long and 500 feet wide. They have been coni 
stantly worked since 1840, when they were discovered by the whites 
Previous to this date the cinnabar obtained here was in use among th< 
Indians as a paint. The post-office is called New Almaden. The minei 
are 12 miles from the railroad at San Jos6, to which town a stage-line 
runs. Cost of freight from that point is $2 per ton. The roads are ver^ 
good. 

A geological investigation has already been made by Professor Whit 
ney. The trend of the ore-bearing rock, like that of the monntains, is 
southeast and northwest. There are no regular veins. The cinnabai 
occurs in pockets and chunks in the ledge, which is partly serpentine 
and partly quartz, and as *' impregnation " of serpeptine, quartzite, and 
sandstone. The main rock in the vicinity is ferruginous sandstone 
Tertiary strata extend along the foot-hills, but the mines and the adja 
cent rock are of greater age, probably azoic. 

The ores are reduced by roasting, and the mercury distills over intc 
chambers, where it condenses. Water is found at a depth of 300 feet 
Cinnabar is the only ore met with. The principal mines are the New 
Almaden, with a shaft 1,200 feet deep and a tunnel 800 feet long; the 
Enriqueta, with a tunnel 700 feet long, and the Guadalupe, with a shafi 
300 feet in depth. In 1874 the New Almaden Mine alone yielded 11,00( 
bottles of mercury, weighing 76^ pounds per bottle. There are 6 Post 
amente furnaces of old construction, with 18 condensing-chambers, anc 
one Idria furnace of the latest style, with water-condensers. The con 
densing-chambers are of brick, communicating with each other by chan< 
nels. They are about 30 feet high and from 10 to 15 feet in length and 
width. 

There is but little timber in this region. The Alamita Creek furnishes 
the necessary water. Deer, quail, and rabbits abound. Domestic an 
imals are abundant, and produce of all kinds is cheap. There are 3,00( 
people in the immediate vicinity. 

U-BE-HE-BE DISTRICT, OAX.IFOEN1A. 

Examined by Lieut, Rogers BirniCjjr., October^ 1875. 

The deposits of this district lie about 72 miles a little north of eas 
from Gerro Gordo, on the northern slopes of a spur of the Panamin 
range, which trends to the west nearly at right angles to the mail 
range, and separates Panamint and Salinas Valleys. 

Ore was first discovered here by William Hunter, of Gerro Gordo, oi 
July 2, 1875. The district was organized July 8, 1875. There are nov 
eight locations recorded. 

The ores are principally carbonates of copper, containing more or lesj 
silver. The ledges run with the country-rock, northeast and southwest 
The main ledge lies between limestone and granite, the outcrop showing 
for more than 2 miles. Mineral deposits are found through an exten 
of 10 miles. 

Wood and water are scarce, and are brought a distance of 10 miles 
Wood is obtained from the higher portions of the spur alluded to above 
water comes from one of the tributary valleys of the Salinas. 
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Locations of miueral deposits, coDtaining silver in qnantity, have also 
been made in or near Grapevine Canon, and named Armstrong district. 
None of these ledges have been developed, and very little work has been 
done. 

The oatcrop at the U-be-he-be district is encouragingly spoken of, 
bat at present the region is not very accessible. 

SUMNEB DISTRICT, OALIFOBNIA. 

Examined by Douglas A, Joy, October j 1875. 

This district lies about 1 mile north of Kernville, on the west side of 
the North Fork of Kern Eiver, on the eastern slopes of the tbot-hills 
leading down into the canon of the same. Its post-office is Kernville. 
It is 40 miles to the railroad at Oaliente, with which town it is connected 
by freight and stage lines. Cost of freight from that point, 1^ cents 
per pound. The roads are very good. 

The veins are true fissure-veins, with slickensided walls. The wall- 
rock is granite. The adjacent country is of azoic formation. Ores are 
worked by milling and amalgamation. The average assay in the Sum- 
ner lode is $16 per ton. The bullion consists of 66 per cent, gold, 
31 per cent, silver, and 3 per cent, of base metals. A newly-discovered 
lode, the Mineral King, is said to assay from $100 to $400 per ton in 
silver and $50 in gold. 

In the Sumner lode the rock is principally a gold-ore. The quartz 
contains free gold, ruby silver, and pyrites. Antimony, arsenic, and 
iron are the base elements. 

Water-level is reached at a depth of 118 feet. In the Sumner Mine 
the shaft is 290 feet deep, with 3 levels, each 300 feet in length. The 
vein is from 30 to 40 feet in width. A plunger-pump is connected with 
this mine. The vein of the Mineral King is 22 feet in width, and con- 
tains ruby silver and free gold. It was struck at a depth of 109 feet. 
Its tunnel is 50 feet in length. 

At these mines there is one mill with 80 stamps and one with 16. 
Each stamp weighs 900 pounds, and makes 80 drops per minute. Each 
stamp will crush a ton of ore per day. There are six pans and settlers. 
Amalgam is strained cold. The mill is run by the water-power of Kern 
fiiver. 

Cost of milling and mining labor at Kernville is $3 per diem. Grain 
is 4 cents per pound. Good pine timber grows on the surrounding 
mountains. The water of Kern Eiver is abundant and good. There 
are 1,200 inhabitants in the district, including Kernville. Domestic ani- 
mals are numerous, and game is not scarce ; the deer, bear, quail, and 
rabbit are found. 

BOSE SPRING DISTRICT, CAX.IFOItNIA. 

Examined by Lieut Rogers Bimie, jr.y 1875. 

This district is in the Panamint Range, between Panamint Valley and 
Death Valley. It is bounded on the north by Cottonwood Canon and 
on the south by Rose Spring Caiion. The ledges lie in the main range 
and in the foot-hills and spurs which slope into Death Valley on the east. 
The district is of irregular shape. Its outcroppings and developments 
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are extensive. It was discovered by Joseph Nossano in 1873, and ha» 
since been worked continuously, but not vigorously. As early as ISGQ 
antimony was mined in this region. Its post-office is Panamint. It is 
connected by wagon-road with Tate's station on the Panamint and Ca- 
liente stage and freight line. Its total distance from Caliente is 154 
miles. A number of geological investigations have been hitherto made 
in this district. 

The country-rock is of granite, slate, porphyry, and limestone. No 
fossils are found. The veins run with the country-rock, and are gener- 
ally richest in the slate and porphyry, which are the predominant con- 
stituents. The trend of the mountains is north and south ; of the veins,, 
east and west. 

The principal ores are chlorides, bromides, and sulphurets of silver ; 
some fine specimens of horn-silver were found in the dump of the North 
Star mine. Traces of gold are noticed. But little smelting ore has been 
discovered. The free and wet processes are both used, but the wet 
milling ore is most abundant. Some of the ore is roasted. An average 
of the assays of eight mines in the district gave a yield of $919 per ton, 
silver. 

There have been 154 locations made in the district. Some of the most 
important are as follows : 

North Star Mine, — Vein about 2J feet thick ; trend, a little north of 
east ; dip, 60^ ; free milling-ore; a contact vein, with walls of porphyry 
and slate ; chloride is the most prominent ore. 

Garibaldi Mine. — Vein 50 feet thick in places 5 trend, east and west ; 
dip, 6iP] milling ore, with trace of antimony and copper, and a small 
percentage of lead ; hanging- wall, slate ; foot- wall, probably meta- 
morphic rock. 

Annie Mine. — Incline 75 feet long; trend, northeast and southwest ; 
ore, stromeyerite. 

Polar Star. — ^Trend, north and south; shaft, 14 feet; cut, 20 feet; yield, 
chlorides and stromeyerite. 

Maria. — Shaft, 20 feet; yield, chloride, native silver, and stromeyerite. 

Star of the West. — ^Trend, north and south ; dip, east; yield, stromey- 
erite : wall-rock, limestone and porphyry. 

Nellie Grant — Shaft, 35 feet ; ore, chloride ; trend, east and west ; dip, 
north ; wall-rock, slate or limestone. 

Mary Ann. — Shaft, 5 feet; trend, north and south; dip, west; ore, 
stromeyerite ; wall-rock, limestone and slate. 

A 10 stamp mill, erected in the district, would cost $25,000. Cost for 
mining the ore, $4 per ton; mining labor, per diem, $4 ; running a tun- 
nel, per foot, $15 ; sinking a shaft, $18; running a drift, $15. Expenses 
would be decreased by a railroad. Panamint is now the general source 
of supply. There are but few facilities for agriculture. There is but 
little stock in the vicinity, although there is grazing enough for a mod- 
erate number. In the southeastern part of the district timber is plenty. 
Water is scarce, being obtained from springs. Many of the mines are 
4 or 5 miles from water. There are 25 inhabitants in the district, besides 
30 Pah-Ute Indians. Mountain-sheep, rabbits, and deer abound. 

AZTEC DISTRICT, NEVT MEXICO. 

Examined by Alfred R. Conkling^ July ,1875. 

The Azfec District, also known as the Creek District, is situated be- 
tween Baldy Peak on the west and the Cimarron plains on the east. 
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Ooe sqaare mile will ipclade the area marked by mineral croppings; 
half an acre will cover'all the surface yet broken for mines. North and 
soQth is the general trend of the mountains from the main range, of which 
minor ridges and spurs project to the east. The district was organized 
in 1868, but placer-mining had been in progress prior to that time. It 
has been worked continuously. Its post-office is (Jte Creek. The near* 
est railway town is Las Animas, !iOO miles distant by wagon-road» 
Freight from that point is 3^ cents per pound. • : .^ 

The Aztec lode is in a wall-rock of slate and granite. Its direction is 
from northeast to southwest. The Teins are quite irregular, and dip 
iato the mountains. No fossils are found in the immediate vicinity of 
the ore-deposits, but just east of them cretaceous limestone occurs. The 
ores are worked by the wet process, without roasting. The average 
yield is 860 per ton, principally in gold. The ores are auriferous quartz^^ 
galena, chalcopyrite, malachite, pyrite, and calcite in rhombohedrons 
and in the form of geodes. 

The water-level has not been reached. As the depth increases, the 
ore grows poorer. In the Aztec mine, which is the principal one, a 
depth of 180 feet has been attained. This was formerly worked by a 
company with mills, but it is now occupied by individuals, who reduce 
the ore in arrastras. The veins are 12 in number ; branches join the 
main vein from the east and south. The width of the main vein is from) 
4 inches to 6 feet. Ore is found in pockets. The gulch-gold is worth 
M8.50 per ounce, mine-gold $17. 

According to reports, which are not very reliable, a total amount of 
81,000,000 has been extracted. In 1874, a sum of $15,000 was taken. 
OQt, and about an equal amount in 1875. It is said that the placer- 
mines yielded $86,000 in 1869. When the mill was running regularly, 
15 tons of ore were worked in 24 hours. It was a ISstamp mill, each 
Btamp weighing 400 pounds, and making 24 drops per minute. There 
were three pans, but no settlers. The amalgam was strained cold. 

The cost of a 15-stamp mill, delivered at the mines, is $30,000. A 
smelting-fnmace with one stack can be made for $500. Other expenses 
will average as follows: reducing the ore, $6 per ton by arrastra, or 
13.50 by mill ; mining labor per diem, $2.50 ; milling labor, $2 ; running 
a tunnel on main vein, $25; sinking a shaft, $18. Grain costs from 3 
to 4 cents per pound ; hay from $12 to $15 per ton. Facilities are favor- 
able for all produce except grain. 

Timber is plenty, and there is an abundance of good water. The 
country roads are good. The inhabitants of the district number about 
00, besides wandering bands of Ute and Apache Indians. There are 
several varieties of game, including the deer, turkey, bear, and grouse. 

On the west side of the mountains placer-mining is extensively prac- 
ticed. The water is brought from the Spanish range, through a gigan- 
tic flume, 47 miles long, which was built at a cost of $250,000, and has 
iiiuce been sold for $20,000. 

LOOKOUT DISTRICT, OALIFOENIA. 

Examined by Lieut Rogers Birniej jr.y August^ 1875. 

The mineral cropping of this district is found throughout the eastern 
slopes of the Argus range, from Darwin Canon on the north to Shep- 
herd's Canon on the south. The trend of the range is north and south ;. 
of the foot-hills, in which the depoits mostly lie, east and west. The 
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district was discovered in May of the present y^ar, by Jerome Ohilds. 
It was organized in July, and has been worked since that time. It may 
be reached from Caliente by following the road of the Cerro Gordo 
Freighting Company to Tate's Station, and thence to the district, dis- 
tance 156 miles. Or another route is by way of the Olancha, Independ- 
ence, and Caliente road to Darwin, 152 miles, and thence by pack-trail 
to the district, 12 miles. 

As far as discovered, the lodes and deposits have no definite direction. 
They are found in a belt of limestone, 3 miles wide, which rnns from 
north to south. The veins are richest in white limestone. When they 
approach the granite, the ore changes from galena to copper — galena in 
schist is found in the granite. The country-rock along the summit of 
the range, from Shepherd's Gaiion to a few miles south of Darwin, is 
granite ; thence to Darwin Wash it is slate. At an altitude of 5,000 
feet limestone appears, and at irregular intervals on the eastern slope 
granite and limestone occur. 

Some ores are reduced by smelting, others by the milling process. 
Galena is the principal product. The base metals are lead, iron, and a 
little copper. Assays from the mines on Lookout Hill average $150 per 
ton. The assay yield, in general, varies from $25 to $3,000 per ton. 
Iron is a constituent of some ores to the extent of 30 or 40 per cent. 
Gold is present, sometimes to an important degree, and 12 or 14 loca- 
tions of gold ledges have been made. Some assays have shown $9,000. 
The iron sulphides are reduced by the roasting process. 

About 60 locations have been made, most important of which are the 
Lookout, Minnietta, Modoc, Confidence, Minute Gun, Lone Star, Ante- 
lope, Bismuth, Capital, Eoyal Arch, and De Soto. The Lookout and 
Confidence, on the north side of Lookout Hill, run nearly parallel and a 
little north of east. The Modoc, on the south side, runs southeast. The 
ledges apparently bear toward the center of the hill. The Lookout and 
Minnietta contain galena that is nearly pure. Gray carbonate and chlor- 
ide are also found in the Minnietta. Quartz shows most plainly in the 
Confidence. In general, a great amount of ore is in sight along the 
ledges, but the mines are not yet sufficiently developed to decide con- 
cerning the permanency of the vein. A granite vein thrusts out of the 
limestone at one-half mile below Silver Springs. 

A ten-stamp mill, erected in the district, will cost $50,000. This 
would be greatly decreased by the completion of the Los Angeles and 
Independence Bailroad. Cost of mining or milling labor per diem is $4. 
Cost of sinking a shaft is $10 or $12 per foot. Supplies are brought 
from the railroad at Caliente, and from Owen's River Valley, by way of 
Darwin. Timber is 8 or 9 miles distant. Water is obtained chiefly firom 
springs. The Minute Gun Spring, above the principal mines, flows two 
inches of water, miner's measurement; Silver Spring, on a level 
with the mines, is of equal size, and the Lillian Spring yields one inch 
of water. Other supplies could be brought in pipes from Egan's Falls 
on the north, or Snow's Caiion on the south. There is but little game Id 
the district. It is peopled by 40 persons. The roads are poor, ^o 
freight-lines are yet organized. 

TEMBSCAL TIN MINES, CAX.IFORNIA. 

Examined by Lieut Eric Bergland^ May 4, 1876. 

These mines, not worked at present, are in the southern part of San 
Bernardino County, on the southwestern slope of the Temescal Mount- 
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ftius, aboat 7 miles from the village of Temescal. They may be reached 
most easily from the railway at Anaheim, or fi*om ColtoD, a station on the 
Soathern Pacific Bailroad. A good road leads from the village up to the 
mines. 
As the mines were abandoned, it was difficalt to obtain information 
concerning them. Three shafts were found. As they were partially 
Med with water, their depths could not be ascertained. In one of these 
the water was 90 feet below the surface, and in the other two, 40 feet. 
The latter were closely boarded ; the walls of the former were unpro- 
tieted, bat no tin*ore was visible near the top of the ground. The ore 
had been raided by windlasses worked by hand or by horsepower. One 
shaft is vertical, the others are inclined at angles of 65^ and 75^ to the 
horizontal. 

The vein extends a considerable distance, and is said to appear in the 
range on the south side of the valley. Last winter one of the shafts was 
cleared of water, and five tons of ore were extracted and shipped to 
England. The ore is reported to contain 18 per cent, of tin. 
Two houses and a blacksmith-shop had been built at the mines. In 
an adjacent valley water and a small patch of grass were found. 

Economic Botany and Agriculture. — Dr. J. T. Bothcock, acting assist- 
ant surgeon, United States Army, submits a report on this subject, in- 
eiading portion of California, and the islands of Santa Barbara and 
Santa Cruz, which will be found interesting and instructive, especially to 
those who have not an intimate knowledge of the varied resources and 
productions of that region. (See Appendix H, 5.) 

Tbe report of Dr. L^w on the physical and and agricultural features 
of Southern California, the coast counties, island of Santa Cruz, and 
the Mohave Desert, valleys, oases, and soils, will add not a little to the 
interest attaching to the Pacific Coast. (See Appendix H, 6.) To the 
botanist, especially, will his notes on the geographical distribution of 
vegetation in the great Mohave Desert be of value. (See Appendix 
H,7.) 

Zoology. — Mr. H. W. Henshaw, who has been connected with the sur- 
vey for several years, presents a report upon the results of his observa- 
tions and collections. (See Appendix H, 8.) Mr. S. H. Scudder, of 
Cambridge, Mass., kindly consented to examine the specimens of orthop- 
tera collected during the season, and his report thereon is herewith. 
(See Appendix H, 9.) Dr. John L. Le Conte cordially consented to ex- 
amine the collection of coleoptera, and his classified report is appended. 
(See Appendix H, 10.) Lieut W. L. Carpenter submits a report on the 
Alpine insect fauna of the Bocky Mountains. (See Appendix H, 11.) 
Mr. Henshaw presents some notes upon the mammals taken and ob- 
served in California during the season. (See Appendix H, 12.) 

Ethnology. — ^Dr. H. C. Yarrow, acting assistant surgeon. United States 
Army, was placed in immediate charge of a special party for the purpose 
of making ethnological researches in the vicinity of Santa Barbara, Cal., 
and his report, prefaced by an historical account, as given by Cabrillo, 
a Portuguese, who visited this coast in 1542, is appended. (See Appen- 
dix H, 13.) The collection obtained by this party by excavating in 
mounds and graves is of varied interest, and the examination of and 
report upon the same by Prof. F. W. Putnam, curator of the Peabody 
Museum of Archaeology, will, when it appears in Volume YII of the 
survey reports, it is believed, prove a considerable addition to the early 
history of this section. 
Dr. Loew also submits a report of an ethnological character, regarding 

AP. J J— 5 



70 

the Indian tribes visited, their castoms and relations, &c. (See Appen- 
dix H, 14.) 

Dr. O. Loew presents a report apon the physiological effects of a very 
hot climate, which, while somewhat foreign to the general subjects of 
investigation by the expedition, may yet, as stated by him, be one " de- 
serving attention in connection with the exploration or occupation of 
the Colorado Valley, and one not heretofore treated upon to any great 
extent." (See Appendix H, 15.) 

Philolo^. — Mr. Alb. S. Gatchet has examined several vocabnlaries 
collected by members of the expedition, and presents an analytical 
report upon idioms spoken in Southern California, Nevada, and on the 
Lower Colorado River. (See Appendix H, 16.) 

PUBLICATIONS. 

During the year the following maps have been published : 

Progress Map. 

Crayon Atlas Sheets 49 and 67. 

Geological Atlas Sheets 50^ part of 58, and 66, 59 and 67, 75 and S3. 

Map showing restored outline of an ancient fresh -water lake, (^< Lake 
Bonneville.") Geological Atlas title-sheet. 

Topographical Atlas Sheets 61 b, 61 c, 61 c, (sub.,) 69 D, 75, 76, and 83. 

And the following reports : 

Preliminary Eeport, 1869. (Revised edition.) 

Volume III, (Geology.) 

Volume IV, (Paleontology.) Part L Invertebrates. 

Volume V, (Zoology.) (Not ready for distribution.) Progress has 
been made upon Volumes I, II, VI, and VII, and it is expected to 
have the MS. of three of them in the hands of the printer by January 
1, 1877. The manuscript tor Catalogue of Declination of 2,018 stars 
has gone forward. 

rrvEBSiON OP the coloeado biyer. 

By Department letter of May 6, 1875, in addition to the regularly 
organized work of the season, a special preliminary examination as to 
the feasibility of diverting the waters of the Colorado Biver of the 
West for purposes of irrigation was authorized, and, as stated in my 
last annual report. Lieutenant Bergland was intrusted with the charge 
of a separate party for this purpose. 

Both a summer and a winter trip were made. In submitting bis 

report, Lieutenant Bergland, after describing the organization of the 

party, the routes followed, and discussing the question of the diversion 

of the river, decides, as the result of his first trip, that it cannot be 

successfully done at any point between the foot of the lower Grand 

Caiion and the head of the Colorado Valley, an approximate distance 

of 326 miles, because of the outlying ridges with high passes, through 

. some of which the river has cut its way ; and as a result from his second 

[ trip, he concludes that no such diversion can be successfully made at 

' any point along the present channel of the river within the territory of 

the United States. 

As shown in my report to the Chief of Engineers of April 27, 1875, in 
pursuance of a communication of Mr. E. F. Beale to the President, 
under date of March 20, 1875, no diversion of the river on a large scale 
could practically be made between the junction of the Green and Grand 
rivers and the point of its emergence from the Grand Caiion,near which 
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Lieatenant Bergland began bis survey. He bas examined tbe general 
coarse of the river for a distance of 326 miles, and cansed sections to be 
made near tbe roontb of tbe Virgin and Camp Moftave. Observations 
were made at Liverpool Landing and about Forf^£'uma, T^itb profiles 
from Fort Yuma westward to tbe depressed area near Indian Wells, 
and from Algodones to tbe westward, in vicinity of tbe bed of New 
River, so called. The volume of water measured at Stone's Ferry, near \ 
the moutb of the Virgin, was found to be, in August, 1875, approxi* \ 
mately 18,410 cubic feet per second, or sufficient in amount to irrigate^/ 
3^2,000 acres, assuming one cubic foot per second for each 200 acresr 

At Camp Mohave in September tbe flowage was 8,fi80 cubic feet per 
second, or sufficient at tbe assumed rate for tbe irrigation of an area \ 
of 1,736,000 acres. At Fort Yuma in March, 1876, tbe volume of water ^ 
was found to be 7,658 cubic feet per second, sufficient for the irrigation of \ 
1,531,600 acres. The estimate of tbe volume of water necessary for tbe ^ 
irrigation of a single acre for one crop, (one two-bundredtb part of a cubic 
foot per second, used 200 days,) is taken from tbe reportof the commission- 
ers, Messrs. Alexander, Mendell, and Davidson, upon tbe irrigation of tbe 
San Joaquin and Tulare Valleys of California. By assuming tbe increased 
area of the cross-sections of the river at high water as shown by tbe sec* 
tion made at Stone's Ferry, tbe velocity of discbarge remaining the same 
as that noted as tbe mean Telocity at that point in August, the increase 
of the volume of discharge would be 31,439 cubic feet per second, making 
the total volume of discbarge nearly 49,849 cubic feet per second, or a 
little les^ than three times tbe volume observed in tbe middle part of tbe 
heated season. Could tbis amount be utilized upon ordinarily compact 
soil, which, however, is partially impracticable, approximately 10,COO,- 
000 acres of land could, by its instrumentality, be brought under cultiva- 
tion. The increase of discbarge upon tbe assumption of a mean velocity 
'at high water, the same as that observed in September at Camp Mobave, 
would give 34,274 cubic feet at that point ; because of tbe large area of 
bottom-lands overflowed at high stages, tbe velocity would be increased 
but slightly. 

At Fort Yuma tbe increase, on account of estimating with increase of 
cross-sections of the river at these points, as sbown by cross-section, 
assuming an unchanged mean velocity, would be 14,214 cubic feet, giv- 
ing nearly a double volume of flow, while at Camp Mobave it is tripled, 
and at Stone's Ferry nearly doubled. 

Lieutenant Micbler, wbile engaged upon tbe Mexican Boundary-Sur- 
vey in the winter of 1854-'55, estimated tbe volume of discharge at the 

Note from Mbmoranda of Lieutenant Beroland.— At Stone's Ferry and Fort 
Yama it is seen that the increase in discharge corresponding to the observed high-water 
marks is about double that of the measured discharge, while the increase at Camp 
Mohave is three times that of the measured discharge. 

As the highest observed water-marks given at the three places do not belong to the 
same year, no direct comparisons can be made as to the increase in discharge, but it is 
highly probable that the large approximate increase at Camp Mohave is nearer the 
true increase than that at the other places, since at Camp Mohave the velocity would 
not be greatly an^ented, while at Stone's Ferry there must be a considerable increase 
in the mean velocity due to the rise. This increase of velocity would be less at Fort 
Yuma, since a portion flows outside the sections, but it would be much greater than at 
Camp Mohave. 

Fart Yumay Cal, March 20, 1876.— Area 2,726.5 square feet. Width 461 feet. Hy- 
draulic radius or mean depth 5.85 feet. Mean velocity 2.809 feet per second. Dis- 
charge 7,658.74 cubic feet per secoud. High-water mark of 1862 above surface of river 
10.19 feet. Increase of area of section at high water, 5,059 square feet. It is to be 
noted that when the water reaches high-water mark of 1862 the bottom-lands are 
more or less flooded, and all the water does not pass through the section. The high- 
water marks given are the highest observed at each place. Increase in discharges 
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juDctioD of the Colorado and Gila Bivers 6,249 cubic feet per seoo 
with a velocity of 3 feet per second. The estimated evaporation. 
Camp Mohave as given by Lieutenant Bergland, deduced from obser 
tions extending over a small interval, is a little less than 8 feet ; t^^ 
would be increased at Yuma, while at Stone's Ferry it would be Bins; _ 
in amount. ^ 

A lake required to contain the influx of all the waters, of the rivei 
the stage mentioned near Fort Yuma, the only point near which it i 
be diverted, would be somewhat less than one tliousand square inf 
The area of depressed region (ap^tyximately) to which a ohannel oai 
cut from the river is 1,6C^ square miles. Hence, it appears that dor 
the low-water stage this lake would act as a reservoir without om 
while at a high stage the overflow at its maximum would cause a v 
lar channel to be cut, making its own outlet to the gulf and foro 
along its route a series of lagoons during seasons of no flood, or. 
greater part of each year; but should it be possible to introduce wa 
from the gulf to the lake thus to be formed in the depressed area, 
same would be transferred into a tidal lake with a current settini 
toward the gulf by way of the conduit thus formed, receiving fl 
waters from the river and affected by the changes of the high and j 
waters from the sea. No change of climate can be expected to ensae i 
the formation of a lake or number of lakes, aggregating the above a 
The amount of evaporation from the surface would be insufficiedl 
change noticeably the relative humidity of the surrounding atmospll 
while the prevalent winds, both from local and far-distant sources, wi 
diffuse and disseminate the amount of moisture thus received with g| 
rapidity. The soils along portions of the route, as shown by Dr. IjO^ 
report,l;see Appendix II 6,) are, many of them, of an arable nature, m 
ing moisture only to be made productive. 

In the lower parts of the valley of the Colorado, cotton, coffee, 
tea, and flax could undoubtedly be grown with success, while 
change for the better in the relative humidity at local points could ^ 
likely be brought about by planting the eucalyptus, and trees of i 
strength of foliage, along the narrow valleys bordering the river. ! 
mulberry could also doubtless be made to flourish. The unfortaH 
climate to which this portion of the Southwest is at present treated 
the hand of nature is likely to retard its rapid settlement, even if w4 
was plentifully available ; still at some future time in the settlemei 

tbroagh section = 14,244 cabio feet per second. Here the velocity throaghoai 
section would be increased at time of high water, and a large quantity wooldT 
ontfiide of the section. 

Stwie'a Ferry, Nevada^ Avguat 12, 1875. — Area of section = 5,723 sauarefeet. "^ 
=. 480 feet. Hvdranlic radius, or mean depth =11.89 feet. Mean Telocity =: 3.211 
per second. Discbarge = 18,410.38 cubic feet. High-water mark of 1871 is 17.01 
above surface of water at time of observations. Increase of area at high water 9,7 
The whole discharge at hich water takes place through the section. Supposing 
mean velocity to remain the same as Au^st 12, 1875, the increase in discharge ^ 
be 31,439.7 cubic feet per second: but as in reality there would also be an increfl 
the velocity, the increase in discharge would be somewhat greater than this, but] 
much greater cannot be determined without direct experiments. 

Camp Mohavty A, T., September 2, 1875. — Area of section = 4,628 square feet. 
1,116 feet. Mean depth (hydraulic radius) = 4.144 feet Mean velocity = 2. 
per second. Discharge = 11,610.93 cubic feet per second. High- water mark o 
above surface of river = 8 feet. Increase of area of section at high water 13, 
feet, (excluding overflow on flats.) Increase in discharge through the section wo 
34,274 cubic feet, but as a considerable quantity of the bottom beyond the sec 
then covered with water, this will not represent the total increase. Here there nv 
be but slight increase in the velocity, as the water has a chance to spread ovel 
bottom-lauds, (see plot of section. ) 
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the West, each cubic foot of the waters of the Colorado is likely to be- 
come yaloable in agricaltaral, mining, or other pnrsaits. 

The topographical data obtained by Lieutenant Bergland's party, as 
partially shown by the sketches herewith, (see Appendix B,) although 
apparently meager, is yet sufficient to illustrate the route of the party 
and to locate the principal points referred to in the report. It will all 
be incorporated in the regular atlas maps covering the regions trav- 
ersed, to which it will prove a valuable contribution. A sketch of the 
region south of latitude 37^ £(y is here introduced, showing the diversion 
between the direct coast-drainage and that forming part of the great 
valley of the Colorado and of the interior basins, those lying in Ctdi- 
fomia and Nevada. The total number of square miles shown is 104,300, 
of which 88,300 square miles approximately belong to California, and 
16,000 square miles to Nevada ; 42,600 square miles of this area is a part 
of the great valley and coast drainage, or 482-10 per cent. Of the remain- 
ing area about 45,700 square miles, of which less than 2 per cent., is now 
arable, or could be made arable with all the water available within its 
limits. Of the amount constituting the coast and valley drainage, al- 
lowing that 60 per cent, can be made valuable for agricultural purposes, 
(an amount presumedly largely in excess of what wonld be found to be 
true after a rigid examination and survey of these areas,) it appears 
that of this portion of California south of latitude 37^ 20^ only 29.4 per 
cent, can ever, with the best facilities, be made useful for agricultural 
purposes. The area in California of a desert character, the 45,700 
square miles above mentioned, is much larger than the area of the same 
character in Arizona, the latter having been charged as the acme of the 
desert of the United States, whereas the Great Colorado plateau and 
plauteau-ridges about the upper waters of the Salt and Gila Rivers, and 
the sources of certain minor streams, as the San Pedro and Santa Cruz, 
are sections that are quite the reverse of deserts. While the south- 
western portion of Arizona must always remain sparsely inhabited be- 
cause of its want of water and stretches of sandy waste, yet the amount 
thus withdrawn from all hope of settlement, except at little water-sta- 
tions, is comparatively less than the desert portion of California ly- 
ing south of latitude 31^ 2(y N., as shown by the sketch. This state- 
ment will in no wise invalidate the claims of the remainder of this 
great State to the rank it has so well taken among the greater grain- 
producing States of the Union, no more than it accuses naturejn being 
wanton in the disposition of its fields for the uses of mankind. 

That part lying east of the summit of the Sierras, where the rainfall 
immediately changes from one as great as 40 to 50 inches to 6, 8, and 
10 inches annual fall, is not included, and is in addition to the area of 
45,700 square miles mentioned. The part of Nevada shown is that por- 
tion least inhabitable from an agricultural point of view. While in all 
these desert sections mines have been and are still being found, often- 
times in sufficient proximity to water to warrant their being worked, 
still little underground exploration, even, has been undertaken, except in 
a few localities. Eoads across this section of the country have been few, 
and the danger of exploring away from the main ones is the principal 
hinderance to the hardy prospector in his labors. Dr. Loew speaks of the 
wonderful change noticed by every traveler in crossing the summits of 
the Coast range south of Tehachipi Pass, found to exist between the 
desert and coast flora. This report will doubtless prove interesting. 
(See Appendix H 7.) 

The basin drained by the Colorado Biver of the West comprises ap- 
proximately 241,965 square miles, or approximately 154,857,600 acres, 
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composed of valley, plateau, and mountain section in wonderful 
riety, portions of which have been laid out into the following politic 
divisions : California. Nevada, Utah, Wyoming, Colorado, Kew Mei 
CO, and Arizona; and prior to its exit into the Gulf of California 
washes the eastern shore of Lower California and the western sh^ 
of part of Korthwestern Mexico. The length of the river from W 
junction of the Grand and Green is approximately 875 miles, 
elevation au Hanlon's Ferry, near Fort Yuma is 120 feet; atti 
grand bend to the south, near head of Black Canon, 900 feet: 
the junction of the Green and Grand rivers, 3,860 feet, from ^hm 
the name Colorado begins. It is essentially a canon river until 
leaves the territory of the United States, when its character in tl 
regard materially changes, and with it the peculiarities of erosioil 
and alluvial depositions in vicinity of its shifting bed, while oppa^| 
tunities for diverting the same are more likely to be found, 
climate along its banks varies partly with the elevation, but nioi 
largely with the amounts of rainfall, which, until reaching tbej 
Grand Canon, may be said to vary from ^ to 10 inches annaally. 
In portions near the sources of Grand Biver, in the high, mouDtaio-j 
ous regions of Colorado, the rainfall increases somewhat in pTO-l 
portion to the altitude, and without any specific data on tbel 
subject it is safe tOv say that it reaches 40, if not a larger number of | 
inches annually ; buV^he areas showing the larger amounts of precipi- 
tation are comparativ^y small, and confined to the narrow valleys of 
the main stream and their side branches within the mountainous por 
tions proper. No such amount of rainfall is known in any part of the 
Green River Basin, even at its source. Very little of this valley is 
available for agricultural purposes, and it would be difficult to improve | 
large tracts of land along the main stream or any of its immediate trib- I 
utaries. The districts, then, into which the entire valley-drainage of the 
Colorado area may be divided are as follows : 

First, the more desert parts, bounded on the east by the western mesa 
wall of the Lower Grand Caiion, which is limited in extent on the north by 
the rim of the great interior basin near the Nevada and Utah line, and ex- 
tending southward by the heads of the Salt and Gila rivers to the con- 
tinental divide. Within this area there are strips of considerable size 
not desert, but diversified between mountain and desert, the northern 
portions of which, especially in the vicinity of the Salt and Gila rivers, 
are susceptible of cultivation, forming some of the finest grazing«£elds 
in the world, with large patches of pine and other timber, and admitting 
of considerable settlement. Bidges traverse these portions, those run- 
ning north and south being usually mineral-bearing, that have been 
prospected, but can scarcely be said to have been worked for the prec- 
ious minerals. 

The next is the plateau and canon district, which has been delineated 
along its western line in the earlier reports and maps of the survey, tbe 
eastern limit running along the continental divide north as far as lati 
tude 370 ; from that point to the mouth of the Green and Grand rivers, 
thence in a nearly due west line to the great mesa- wall, passing north 
ward of the Lower Grand Gaiion, with an arm of the great interior basic 
in the vicinity of latitude 38° and longitude 113°, approximately. 

The third portion is the province of the mountains, with their out 
lying foot-hills, being the basins, respectively, of the Green and Granc 
rivers, whose peculiarities have been noted by earlier explorers, am 
are being examined from time to time by Government parties. 

The first or desert province is approximately 72,889 square miles ; th< 
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plateaa province approximately 83,986 sqaare miles; the moantaia 
province approximately 85,190 sqaare miles. 

The majority of the land within the draiuacfe of this river and its 
tributaries is still owned by the Government. The uses to which it may 
be applied must be confined largely to grazing and mining purposes, 
while local spots will admit of cultivation by irrigation process, in con- 
nection with the gradual development of the country, yet the hus- 
banding of water becomes a matter of great import to all those who 
may at some future time occupy this portion of our interior domain. 
For a distance of 435 miles from the junction of the Green and Grand 
rivers it traverses territorial domain ; and all that part of the Grand 
Biver stiU traversing public lands, as well as the basin of the Green 
River, is now owned by the Government, with few exceptions, and the 
disposition of its waters is a subject over which the General Govern- 
ment should assume entire control. 

Legislation may be had defining more clearly and with greater cer- 
tainty the rights of persons settling along the banks of main and tribu- 
tary streams. It will be seen that the amount of precipitation, except 
in the mountainous province, is very small, and that little whicn is col* 
lected and, for which the river is the main channel of discharge, should 
be utilized in the most efficient manner. That can only be done by 
using its waters, so far as practicable, upon the land along its banks and 
within the immediate valleys adjacent thereto, and by artificial reservoirs. 
The measurement of the waters of this stream at proper points within the 
three provinces is a matter of importance, and the same should be or- 
dered at an early day, so that the volume of water that could be made 
available for irrigation at stated intervals of the year, and especially 
during the seasons best adapted to crops, might become known, to the 
end that general legislation could direct the pro rata uses of the same 
for purposes of irrigation, when needed by actual settlers who have 
acquired title from the Government, or who are about to do so in pur- 
suance of the homestead-laws. There being no law upon this subject to 
protect the rights of settlers upon streams as against prior occupants, 
nothing now prevents the diversion of the water of any stream, not alone 
of this great river above the head of navigation, but of all those flowing 
through Government lands in this and all other drainage-basins of the 
Western States and Territories, by interested proprietors, whose locus 
may have been selected at the point most likely to control the maximum 
of the waters of the immediate water-shed. It has been decided that 
water-rights guaranteed to settlers under the law of July 26, 1866, (Ee- 
vised Statutes, p. 432, sec. 2339,) by a late opinion of the Supreme Court, 
rendered in the case of Basey vs, Gallagher, may inure under ceriain 
conditions. (See the American Law Times and Eeports, March and 
April, 1875, for decision of the court.) The conditions of the case in 
question are best shown by the following extracts from the brief of the 
case, viz : 

^* 4. In the Pacific States and Territories a right to running waters 
on the public lands of the United States for purposes of irrigation may 
be acquired by prior appropriation as against parties not having the 
title of the Government. The right exercised within reasonable limits, 
having reference to the condition of the country and the necessities of 
the community, is entitled to protection. This rule obtains in the Ter- 
ritory of Montana, and is sanctioned by its legislation. 

" 5. By the act of Congress of July 26, 1866, which provides ^ that 
whenever, by priority of possession, rights to the use of water for mining, 
agricultural, manufacturing, or other purposes have vested and accrued, 
and the same are recognized and acknowledged by the local customs, 
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laT?8, and decisions of courts, the possessors and owners of sach 
vested rights shall be maintained and protected in the same/ the cns- 
tomary law with respect to the use of water, which had grown up among 
occupants of the public land under the peculiar necessities of their con- 
dition, is recognized as valid. That law may be shown by evidence of 
the local customs, or by the legislation of the State or Territory, or the 
decisions of the courts. The union of the three conditions in any par- 
ticular case is not essential to the perfection of the right by priority ; 
and in case of conflict between a local custom and a statutory regula- 
tion, the latter, as of superior authority, will control." « 
And portions ofthe opinion as delivered by Justice Field : 
^^ The qnestionon the merits in this case is whether a right to 
running waters on the public lands of the United States for pur- 
poses of irrigation can be acquired by prior appropriation as against 
parties not having the title of the Government. Neither party has 
any title from the United States ; no question as to the rights of 
riparian proprietors can therefore arise. It will be time enough to 
consider those rights when either of the parties has obtained the pat- 
ent of the Government. At present both parties stand upon the same 
footing ; neither can allege that the other is a trespasser against the 
Government without at the same time invalidating his own claim.'^ 

In the case of Tartar vs. The Spring Creek Water and Mining Company, 
decided in 1855, the supreme court of California said: ''The current of 
decisions of this court go to establish that the policy of this State, as 
derived from her legislation, is to permit settlers in all capacities to oc- 
cupy the public lands, and by such occupation to acquire the right of 
undisturbed enjoyment against all the world but the true owner. la 
evidence of this, acts have been passed to protect the possession of agri- 
cnltnral lands acquired by mere occupancy ; to license miners ; to pro- 
vide for the recovery of mining claims; recognizing canals and ditches 
which were known to divert the water of streams from their natural 
channels for mining purposes, and others, of like character. This policy 
has been extended equally to all pursuits^ and no partiality for one over 
another has been evinced^ except in the single case where the rights of 
the agriculturist are made to yield to tl\ose of the miner where gold 
is discovered in his land. The policy of the exception is obvious. 
Without it the entire gold region might have been inclosed in large 
tracts, under the pretense of agriculture and grazing, and eventually 
what would have sufficed as a rich bounty to many thousands would be 
reduced to the proprietorship of a few. Aside from this, the legislation 
and decisions have been uniform in awarding the right of peaceable 
enjoyment to the first occupant, either of the land or of anything inci- 
dent to the land." (Per Heydenfeldt, J., 5 Cal., 397.) The case here 
laid confirms the occupant by possession as against the parties subse- 
quently appropriating the waters under like conditions, and declares 
the doctrine which must determine, in other cases of occupancy after 
perfection of title, a more thorough and complete recognition of the 
rights to a specified amount of water, because of prior appropriation, 
which amount can be limited by nothing short of the entire volume of 
discharge. That this right has been claimed and maintained, to the 
detriment of incoming settlers, in the State of California, is well known. 
The difficulty arises because of the actual severing of the water from 
the land, its natural bed and mate, by legislation looking lo the protec- 
tion of settlers and other owners in their vested rights, real or supposed. 

Note. — I am indebted to Hon. Montgomery Blair for reference to the decision of the 
Supreme Court regarding water-rights under the law of 1866. — G. M. W. 
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Unless this can be remedied, it is plain that the area west of the one 
hundredth meridian, and, indeed, still other areas lying between this 
line and the Mississippi Biver, cannot be settled except at local points, 
which will be selected principally because of the opportunities to use 
the entire water-supply with the greatest certainty, and the several 
tracts will thus fall into the hands of speculators and other large hold- 
ers, to the detriment of that class of settlers most likely to enter and 
occupy these outlying lands, and establish the nuclei of a continuous 
cordon of settlement from east to west through the entire interior; 
small settlements though they might be, still they would be susceptible 
of a healthy increase by immigration, provided that the rights to each 
settler of an equable distribution of the water should be guaranteed by 
law. This cannot, however, be completely accomplished, until the gaug- 
ing of the streams and measurement of the outlying districts are made 
by meandering the water-sheds, estimating the geographical conditions 
of each, bringing all into districts arranged according to the physical 
configuration of the country — the division being usually made by draw* 
ing lines normal to the general course of the main stream at each point 
selected for observation — ^and by determining the arable and arid por- 
tions within these districts, with the general profile of the country, a law 
could finally be framed that would provide for the entire equable distri- 
bution of the waters within each basin or water-shed. To this end it is 
suggested that, at an early day, the gauging of the rivers and principal 
creeks be commenced, not alone in the valley of the Colorado, but in all 
the basins of drainage of the entire western country. This can only be 
done by establishing a certain number of stations that can be made 
meteorological stations, furnishing a part of their data for the use of the 
Weather Bureau, when they can be reached by telegraph, and at which 
the gauging and changes in the streams can be ascertained, as well as 
the areas of the water-shed and the source of the main stream, with pro- 
files of lines of irrigation-canals, and marked depressions fitted for 
storage-reservoirs, with estimates of evaporation, while the amounts of 
arable and timber and grazing sections can be determined by the moving 
field-parties engaged in the prosecution of geographical surveys, so that 
prior to actual occupation an exact knowledge can be had of the amounts 
of water needed to irrigate certain classes of soils in the several localities. 
That this can be done in connection with the prosecution of geographical 
surveys of the interior, with comparatively little increase of expense, is 
patent to me, and a plan looking to the initiation of such additional work 
can be submitted at any time ; should appropriations be sufficient, and 
authority granted, the same may be taken up during subsequent seasons. 

SUMMARIZED HISTORY OF THE SURVEY. 

The following is a brief summarized history of the various points 
bearing upon the development of this work : 

The officer at present in charge, while serving upon the staff of Brig. 
Gen. E. O. G. Ord (commanding Department of California) in 18C9, 
conducted a reconnaissance looking to the development of routes 
of communication through Southern and Southeastern Nevada. While 
completing the results of that work, in compliance with instructions, 
a project was presented for the prosecution of similar work in other 
portions of the Military Department of California. In 1870 this work 
was suspended, owing to lack of funds. In the early spring of 1871 
it was re-organizcKl, and funds from appropriations for '^ surveys for 
military defenses ^ and- other sources were placed at disposal for its 
prosecution in Nevada, California, and Arizona. The expedition of 
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this season was disbanded at Tucson, Ariz., and certain of its mem- 
bers ordered to Washington to prepare the necessary results. In 
1872, fresh means having been appropriated by Congress, a more 
complete organization was had. The operations of this season were 
confined to a lesser area, principally in Utah, partially in Arizona and 
Southeastern Nevada. In 1873, the expedition was again sent into the 
field, and the character of the work was advanced measurably, in pur- 
suance of the policy of perfecting the methods needed in a fully- 
developed geodetic survey of the entire western mount-ain region. 
During the season of 1873, in order to complete and connect the work 
extending from ^Nevada, Eastern California, and ^Northern Arizona to 
the east base of theEocky Mountains, it was found essential to occupy 
points easily accessible by railroad-communication from the east. In 
1874, connection between the eastern and western portions of the work 
was made more complete. The scheme of triangulation, based upon 
the positions of the several astronomical points determined along the 
east base of the Eocky Mountains, and the bases developed and meas- 
ured therefrom, was extended to the west. In 1875, the survey for field- 
operations was organized in two divisions, designated respectively as 
the California and the Colorado sections. The Colorado section oper- 
ated to extend the work in Colorado and Kew Mexico, begun in 1873 
and further prosecuted in 1874, while the operations of the California 
section were laid in portions of the Soutliern Sierras and that branch 
of the coast range or ranges lying south of latitude 37^, and extending 
toward the Colorado desert southward of San Gorgonio Pass. One 
party was charged with an examination of the Color^o Elver, looking 
to a determination of the possibility of its diversion from its present 
channel for purposes of irrigation. 

The area occupied by the survey, and lying mostly south of the forti- 
eth parallel, is as follows : 

Sqnare miles. 

The part lying in Nevada 58,940 

The part lying in California 40,625 

The part lying in Arizona 60,120 

The part lying in Utah 44,015 

The part lying in Colorado 37,550 

The part lying in New Mexico 53,236 

Points have been determined by astronomical means in Nebraska and 
Montana. 

The maps issued up to the present date represent an area of square 
miles as follows : 

Square miloa 

On a scale of 1 inch to 8 miles 192,217 

On a scale of 1 inch to 4 miles 13,028 

Ou a scale of 1 inch to 2 miles 1,091 

CONCLTJSION. 

In submitting the report for the year it is deemed proper to invite 
attention to the area covered by the survey in relation to the total area 
west of the one hundredth meridian, for which a detailed atlas is pro- 
posed as the final result. 

It may not be improper to speak of the position that the work has reached, 
as regards its methods, peraonnelj class of instruments, &c., resulting in an 
organization prepared for service in any portion of the entire territory 
west of the one hundredth meridian. Officers of the Corps of Engineers 
and line of the Army, being subject to changes of assignment whenever 
the exigencies of the service may require, cannot be considered as per- 
manent assistants for a term of years ; while most of the civilians whose 
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services prove satisfactory can only be retained provided continuoas 
appropriations for the field and office work are kept np. 

The supply of instruments of that character calculated to be used for 
the class of observations needed for work in the mountain regions in- 
creases year by year, and the resultinp^ accuracy of the work due to the 
improvementsin those employed, and the experience of the observers, ren- 
ders each year's results more and more satisfactory. Unfortunately, 
daring the long session of Congress, inasmuch as the work of the survey 
must be conducted during the summer months, (except in cases where 
it should be advisable to send an expedition to Southern New Mexico or 
Arizona,) no preliminary arrangements other than of a very meager 
character can be made for the expedition of a season until action by 
Congress. Hence each season's field-work is liable to be limited. 

Should estimates be asked for looking to the completion of the entire 
survey after a certain fixed and definite standard, and with an organiza- 
tion selected for this express work, its systematic and vigorous prosecu- 
tion wouJd be heightened, should the same receive the approval of 
Congress and obtain a certain reasonable annual appropriation for its 
continuation. 

As the season of 1877 may be made a long one,, it is submitted that in 
order to complete it the amounts estimated should be appropriated for 
in full. 

ESTIMATES. 

For continaiDg geographical survey of the territory of the United States 
west of the one hundredth meridiau, for the fiscal year ending Jane 30, 
ld78, being for field and office work $95,000 00 

Distribated as follows : 

For parties in the field 40,000 00 

Foroffice force 13,920 00 

For transportation and purchase of animals 10,000 00 

For material and outfits 6,500 00 

For subsistence in the field 6,000 00 

For forage, winter herding, fuel, storage, &c 9,500 00 

For repairs of instruments 1,500 00 

For contingencies, (erection of observatories and monuments at astronom- 
ical and geodetic stations, &c.) 1 7,580 00 

Total 95,000 00 

For preparation, engraving, and printing the maps, charts, plates, cuts, 
photographic, plate and other illustrations for reports, and for additional 
office-room in Washington, for fiscal year ending June 30, 1878 25, 000 00 

nj^AXCIAL STATEMENT. 

Amount remaining unexpended from the appropriation for continuing the 

geographical survey of the territory of the United States west of the one 
undredth meridian, for fiscal year ending June 30, 1876 $2,214 75 

Amount remaining unexpended from the appropriation for engraving and 
printing the plates and atlas sheets accompanying the report of the geo- 
graphical surveys west of the one hundredth meridian, for fiscal year end- 
ing June 30, 1876 10,217 86 

Amount appropriated for continuing the geographical survey of the terri- 
tory of the United States west of the one uundredth meridian, for the 
fiscal year ending June 30, 1877 20,000 00 

Amount appropriated for preparing, engraving, and printing maps, cuts, 
plates, charts, and other illustrations for reports upon the geographical 
survey of the territory of the United States west of the one hundredth 
meridian, for the year ending June 30, 1877 10,000 00 

All of which is respectfully submitted. 

Geo, M. Wheblee, 
First Lieut. Corps of Engineers^ in charge. 
Brig. Gen. A. A. Humphreys, 

Chief of Engineers^ L\ 8, A. 
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Appbkdix a. 

executive and descriptive report of lieutenant wiiuam l. marshall, corps 
of engineers, on the operations of party no. 1, colorado section, field- 
season op 1675. 

United States Engineer Office, 
Geographical Survbys West of the 100th Meridian, 

WaahingUnif D, C, Apnl 15, 1876. 

Sir : I have the honor to sabmit the foUovinf; execative report of the operations of 
party No. 1, Colorado section of the expedition for geographical surveys west of the 
one hundredth meridian, dnring the past field-season, together with a bnef description 
of the topography and resonrces of the region snrveyea and profiles of present and 
prospective rentes of communications within this area. 

Part I.— Executive report. 

The Colorado section of the expedition consisting of the parties under the command 
of Lieut. W. L. Carpenter, Ninth United States Infantry, C. C. Morrison, Sixth 
Cavalry, and myself, was organized at South Pueblo, Colo., in the early part of 
June, 1875, and the area proposed by you for survey subdivided among the three par- 
ties as follows : 

To Lieutenant Carpenter was assigned the completion of the triangulation partially 
measured the previous year along the Spanish and Raton ranges, south of the lati- 
tude of Fort Garland and north of Santa F6, with certain portions of atlas-sheets 61)d 
and Qitc which had not been sufiiciently examined the previous season, with directions 
to ri^dly correct by triangulation the bases measured under your direction in 1874, at 
Trinidad. Fort Union, Las Vegas, and Santa Fd, and to make careful barometric pro- 
files of all present or prospective routes across the southern extension of the Saugro 
de Cristo range between Fort Qarland and Santa F^. In addition to the executive 
charge of the party, Lieutenant Carpenter was assigned as raturalist to this party, 
and directed also by your instructions to make such paleontological collections in the 
field discovered by Prof. £. D. Cope in 1874, in the San ,Juan basin, as opportunity and 
time would admit. 

Lieut. C. C. Morrison, in accordance with your recommendations, was instructed to 
complete the survey of such portions of the San Juan range south of the headwaters 
of the Conelos as were left incomplete the preceding year ; to seek for a wagon-route 
from the valley of the Rio Chama near Tierra Amarilla, via the Washington Pass and 
the headwaters of the Bonito, to the west, and to complete the survey of the atlas- 
sheets 69e, 76&, 77a, 775, and 78a, already partly surveyed. This programme necessitated 
long and rapid marches over areas already surveyed, to such isplated and in many 
cases almost inaccessible tracts which had been passed by in former years by parties 
of the survey on account of their rough character and the lack of water and grass for 
their animals. I respectfully refer to the reports of those officers, who do not report 
through me, for information as to the detailed manner in which those general instruc- 
tions were carried out. To each of the above parties were assigned one field-astrono- 
mer, one topographer, one larometric observer and recorder, one aneroid and odome* 
ter recorder, and the necessary number of packers and cooks. 

Each were provided with one sextant and artificial horizon, one triangulation-lnstru- 
ment reading to 10^' of arc by Vernier, one topographer's transit reading b^ Vernier to 
1' of arc, one odometer-vehicle and three odometers to be nsed in connection with the 
topographer's transit and the aneroid in meandering and profiling the roads, haud-com- 
passes for meandering unimportant drainage-lines, two sets psychrbmeters, two cistern- 
barometers, two aneroids and pocket-thermometers for the use of such persons as re- 
quire them, and with the necessary ruled and headed blank-books and forms for prop- 
erly recording their observations ; printed instructions as to the use of books and instru- 
ments and as to the methods of survey to be followed, accompanying them. 

This organizaUon of parties having been effected and the necessary arrangements 
made for breaking up the depot which had been established at this point the preced- 
ing season, the parties took the field in the following order: Lieutenant Carpent«r's 
party on June 9, 1875 ; Lieutenant Morrison's, June 12, and my own on June 15, 1875. 

The on^anization of the party under my immediate charge was as follows : First 
Lieut. WT L. Marshall, Corps of Engineers, executive officer and field-astronomer ; 
Assistant Engineer J. C. Spiller, topographer ; Mr. George M. Dunn, meteorological 
observer ; First-class Private Wm. Looram, Company D, Battalion of Eugineera, ane- 
roid and odometer recorder; D. Y. Mears, chief packer; A.R.Mitchell and Uarry 
Gregg, packers; Thomas Norman and Allen Smith, cooks, or in all nine men. 

From Pneblo the party proceeded up the Arkansas River to Oil Creek, thence by way 
of the Twin Creek Pass to Tarryall Creek, where a small area left unsurveyed iu 1873 
by my party was filled out and the meander of Tarryall Creek continped until near the 
point it was left by Mr. Young's meander in 1873. Having completed this, the party 
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proceede<l south of the Platte and Arkansas divide and completed the sorvey of abont 250 
sqaare milee of the broken and rolling plateau lyins in atlas-sheet 61b, between Cot- 
tonwood and Badger Creeks and south of Ponoho Park, bordering the Arkansas Cafion. 
The road via the Currant Creek Pass waa meandered until the old (1861) wagon-ra«d 
from Cafion City to the Punoha Pass was reached, and this road then followed to the 
Arkansas River at the mouth of the South Arkansas, conneoting with our meanders of 
1874-75 at this point. 

From Punoha Pass the pack-train was sent to Saguache, and the topographer and 
myaelf proceeded to make stations upon Antoro Peak, a high mass south of the head- 
waters of Poncho Creek, and upon such other peaks along the continental backbone 
as were necessary to secure the drainage and detailed topography lying between the 
headwaters of the Tumichi and the northern tributaries of Saguache Creek. 

We rdoined the main party at Saguache on July 10. On the 15th of July, having 
receiveathe necessary supplies, we followed the southern fork of the Saguache, the 
thbataries of which were meandered to their heads, and, in addition, eleven triangu- 
latioDs and topographical stations were made by Mr. Spiller upon the high plateau 
surrounding the neadwaters of Saguache and Lagarita Creeks, and dividing their 
waters from those of the Rio Grande and those sinking in the San Luis Valley north 
of Del Norte, after which the party crossed from the valley of the Saguache to the 
Cocbetopa, striking this stream where the new Saguache and Lake City wagon-roa^d 
crosses it. After meandering this road to the summit of the range, the main portion 
of the party was sent to Lake City, Mr. Dunn meandering the road irom the agency to 
Lake City, while the topographer and myself, with a small party, turned to the south- 
west, and, attaining the continental water-shed, made two stations on hi^h peaks, 
standing upon the volcanic plateau which forms the northern rim of the Rio Grande 
Lonp ; then proceeded westward, following the Cannibal Plateau, which forms the 
dividing ridge between the Lake Fork of the Gunnison and the CeboUa, to its northern 
terminus, and then, crossing the deep cafion of the Lake Fork of the Gunnison, at- 
tained the summit of the ridge culminating in the lofty Uucompahgre Peak on the 
west side of the Lake Fork, which, after making two stations, we left and went for 
snpplies to the camp at Lake City August 3. 

On the 5th day of August I left Lake City, and with a portion of the pack-train 
went to Antelope Park for rations which had been forwarded to that point, leaving the 
topographer to continue topographical work as directed by me. He made a triangu- 
lation-station upon the Unc^impahfrre Peak, re-occupying that station to perfect angles 
which had not been read a sufficient number of times the preceding season. Upon 
another peak', five miles farther east, meandered and profiled the road from Lake City 
to the head of the Lake Fork ; made stations ^pon Red Cloud Peak, the highest of 
the Lake Fork group ; upon Handie's Peak, a lofty mass at the head of the Lake Fork, 
and then followed the divide between the waters of the Lake Fork of the Gunnison 
and those of the Rio Grande del Norte, making frequent stations en route as far as to 
the point where the Lake City and Antelope Park trail crosses the continental divide, 
and returned to camp at Tellnrium Post-Office, at the head of the Lake Fork, on the 
15th of August, having made in twelve days three stations over 14,000 feet and six 
others approaching or exceeding 13,000 feet in altitude, besides the necessary mean- 
ders, profiles, and minor stations in an exceedingly rugged and difficult region. 

On the 16th of August we proceeded via the Forks of the Animas and Uie incipient 
town of La Plata, here located, to the head of Hensen Credk, a tributary of the Lake 
Fork of the Gunnison, in which vicinity the topographer made several stations, to 
complete the topognK>ny of this region ; after which we followed an old Indian trail 
to the valleys of the Uucompahgre and Unaweep, over a very high and rough country, 
the mountains breaking down very suddenly and the streams all flowing in excessively 
deep and rooky gorges. The great gqrge of the Uucompahgre and that of Ibex Creek 
will equal or surpass in mggedness ot scenery and in depth any similar gorge iu the 
United States. The descent into the valley of the Uucompahgre is very abrupt, ren- 
dering it improbable that this trail will be of any value, other than as furnishing horse- 
men a possible way of avoiding the Uucompahgre Cafion. From the head of Ibex 
Creek to the rim of the Uucompahgre Park, the trail is almost entirely above timber- 
line, and in the next three miles descends nearly five thousand feet to the park below. 

After meandering the Uucompahgre to the northern boundary of atlas-sheet 61c, 
(3t^ 10^ latitude,) we entered the valley of the Unaweep, a tributarv of the Uucompah- 
gre. Two topographical stations were made on low hills in the Unaweep Valley, and 
a triangulation-station upon the most westerly of the range of rugged peaks which 
divides the headwaters of the Unaweep from those of the San Mignel, to extend our 
triangnlation to the southwest ; and then on August 26 crossed to the drainage-area of 
the San Miguel River, following the trail around the western extremities of the Una- 
weep group of peaks. 

From our camp near the Junction of the two forks of the San Miguel, where this 
river plun^ into its deep cafion, Mr. Spiller with a small party crossed the caSiou and 
made stations upon several of the nearly isolated points near the western border of 
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atlaa-sheet 61o, while I meandered the Gold Fork of the San Miguel to its head and 
made a station npon the divide between this stream and the Uucompah^re. Ueturo- 
ing to camp, a station was made by me at the forks of the San Mignel, and then I 
meandered the trail to the Troat Lake, near the head of the Sonth Fork, where I was 
rejoined by Mr. Spiller, September 1. After makin(^ two stations upon higl^ peaks in 
this vicinity, the party proceeded over the divide to the drainage-area of the 
Dolores, bnt on the 5th September it began to rain, and continued raining and snowing 
with but short Intermissions until September 21. Advantage was taken of every in- 
termission, and during this interval we succeeded in successfully making two statioDs 
in the divide between the Dolores River and Hermosa Creek, one of the tributaries of 
the Animas River, and in meandering the trails over the heads of the Dolores Cascade 
and Lime Creeks ; but the delay thus caused, coming upon us while in the midst of the 
area we desired to complete, caused us serious embarrassment and loss of time when 
it was too late in the season to regain it. Having completed the drainage of the upper 
tributaries of the Animas, the trail to Hermosa was meandered, and on September 2i 
the party started over to the Rio La Plata, which stream was afterward meandered to 
its head, and two topographical stations were made by Mr. Spiller and myself npoD 
prominent peaks of the Sierra La Plata. The highest of the La Plata peaks, however, 
which had been selected for a principal station in the scheme of triangulation, was not 
accessible from the east, so that the party accordingly proceeded to the Rio Mancos, 
the western fork of which we meandered, and made a very successful station nx>on the 
La Plata Peak at its head. 

Retracing our course, a topographical station was made upon the northern edge of 
the Mesa Verde, and upon minor points between the La Plata and Animas Rivers. On 
October 1 and 2, we crossed the low ridge between the Animas and Florida, and, after 
following the latter several miles to the northeast, crossed another low divide and en- 
tered the drainage-area of the Rio Los Pinos. The party was then divided, and the main 
party sent through the Los Pinos Cafion, which Mr. Spiller meandered ; while I fol- 
lowed the trail about the heads of the western tributaries of the Piedra, along the di- 
vide between the Piedra and Los Pinos River, making the necessary topographical 
stations en route, and rejoined the party at the head of the Los Pinos Canon. From 
this point the topographer and small party proceeded to make stations and secure 
topographical details about the headwaters of the western fork of the Rio Los Pioos, 
whence my party were driven by snow in 1874, while I went for supplies to Antelope 
Park, meandering en route the Rio Grande from the Ute Pass to San Juan City, and, in 
returning, profiled the wagon-road over the head of Crooked Creek as far as to the 
entrance to the pass; a topographical station was also made by me on alow peak on 
the western edge of Antelope Park. 

Upon returning to camp at the head of the Los Pinos, October 9, 1 left directions for 
Mr. Spiller to complete the meanders of the tributaries of the Piedra, to make a trian- 
gulation-station upon the double-capped peak north of Pagosa Springs, and upon lower 
points in the Piedra basin, and then to cross over into the Rio Grande basin and pro- 
ceed with its survey until rejoined by me. This programme was satisfaictorily carried 
out by Mr. Spiller. 

On October 10 I took one packer and a pack-mule, and, attaining the summit of the 
continental backbone at the head of the eastern fork of the Rio Los Pinos, followed 
the divide around the headwaters of the Piedra and the southern tributaries of the 
Rio Grande as far as to the headwaters of the Rio San Juan, making topographical 
stations upon ten of the highest peaks, including one five miles north of the Pagosa 
Peak, in the dividing ranee between the San Juan and Piedra, and Macomb's peak, 
named in honor of Col. J. N. Macomb, Corps of EngineerSi who first explored the San 
Juan basin. 

Under this peak beads the main or west fork of the San Juan, the east fork of the 
Piedra and Hot Spring and Thunder Creeks, tributary to the Rio Grande. 

Although not of very great height, barely exceeding 13,000 feet, this is the culmi- 
nating point of this portion of the Atlantic and Pacific divide, and a very marked and 
noteworthy feature of the landscape ^ a long ridge of brown trachyte, surmounted by 
a cap of the same material, which is vertical on the south and west sides for many 
feet ; its summit is attained by climbing over the loose masses of 'trachyte which lie 
under very steep slopes on the eastern sides. This point was occupied in 1874, but snow 
and cold prevented any successful notes. A station was made the next day by Mr. 
Spiller, whom I met near Macomb's Peak, on a high point some miles northeast of Ma- 
comb, between the two forks of Hot Spring Creek. 

From Antelope Park, beginning October 23, the topographer meandered and profiled 
the new wagon-road from Alden's Junction to Lake City, meandered Clear Creek and 
its tributaries, the road from Antelope Park to Del Norte, and the tributaries of the 
Rio Grande, which had not been completed last year, making en route the necessary 
three-point and topographical stations, to accurately locate the points adjacent to hi& 
lines and to check up his meander, while I made a station upon Bristol Head, takiofc 
repeated sights with 10-inch theodolites to our triangolation-stations, from which the 
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pontion of this point has been accarately determined ; and then proceeded to the head 
of the west branch of the south fork of the Rio Grande and made a topographical sta- 
tion upon a high and sharp peak seven miles east of Mount Macomb. Snow nad mean- 
while fallen to the depth of from 10 inches to 1 foot upon the mountains, rendering 
moon tain- work very disagreeablci and oftentimes dangerous, from slipping. On Novem- 
ber 2, we were compelled thereby to bring our work in the high mountains to a close, 
after four and a half months of continuous and almost excessive labor in the high masses 
formiDg the Atlantic and Pacific divide and its outlying spurs. 

From Del Norte the road via the Mosca Pass was meandered, the Huerfano traced to 
its month, and the Arkansas meandered thence to West Las Animas, where I disbanded 
the three parties of the Colorado section about the 25th day of November, 1875. 

During the field-season the system prescribed by the printed instructions issued from 
the office of the survey in 1874 was carried out. Nineteen triangulation-stations were 
occupied by Mr. Spiller and myself, the principal of which were selected for their well- 
defiued and sharp peaks as well as on account of their position in the scheme of tri- 
angles. The principal angles were repeated from six to twelve times. As soon as a 
peslc wasocCnpied, a substantial stone monument was built to a height of from 6 to 14 
feet, and these monuments taken as targets thereafter. Prior, however, to the occupa- 
tion of peaks, the natural object itself was taken as the target. In most cases, how- 
ever, these points were very sharp and well-defined, so that monuments were scarcely 
necessary. The angles were read from a 6-inch WUrdemann theodolite, graduated to 
read to 10 inches, the stations being from 15 to 60 miles apart. Where practicable the 
sides were near 30 miles in length, but in carrying the triangles across the wide stretches 
of mesa-country in the San Juan basin, where but few well-defined points were visible, 
long sights were necessary. Probably the largest triangle which has ever been meas- 
ured falls in Colorado and New Mexico, viz : 

La Plata Creek; Banded Peak; Mount Taylor » 

Milea. 

From La Plata to Banded it is 83.905 

From Banded to Mount Taylor 139.876 

From La Plata Peak to Mount Taylor 154.499 

From Gray'a Peak, near Denver ^ to Mount Taylor, the azimuth is carried hyfour lines of eight: 

Mile«. 

1. Gray's Peak to Hunt's Peak 86.250 

2. Hunt's to Uncompahgre 71.515 

3. Uueompahgre to La Plata Peak .55.200 

4. La Plata to Mount Taylor 154.499 

Total 367.464 

Also, 

Miles. 

1. Gray's Peak to Pike's Peak 65.614 

2. Pike's to Sierra Blanca 90.338 

3. Sierra Blanca to Banded 70.791 

4. Banded to Mount Taylor ". 139.876 

Total 366.619 

The first line of sights was carried by m v parties, Mr. Nell and Mr. Spiller measuring 
the angles, from Gray's Peak to Mount Taylor ; the second, as far as to the Sierra Blanca. 
Banded Peak was occupied by Lieutenant Morrison's party in 1875 and Mount Taylor 
by Lieutenant Price's party in 1874, and re-occupied the past season by Lieutenant 
Morrison's party, the angles being read by Messrs. Thompson and Clarke. Sierra 
Blanca was re-occupied 1875 by Mr. Maxson, of Lieutenant Carpenter's party. 
. In addition to the triangulation-stations, which have all been computed, seventy-seven 
high peaks were occupied as topographical and secondary triangulation-stations. 
Upon these the angles were read to the nearest minute, repeated to primary stations 
to give sufficient reliable data for the computation of the position of the more impor- 
tant of these points. Seventy-four lower points were also occupied, which were math- 
ematically fixed, and numerous check-stations introduced upon the meander-lines. 
Upon each triangulation and topographical station a panoramic view of the horizon 
was made in perspective and sights taken to all points not too distant, such as peaks, 
ends of marked spurs, junction-courses, and bends of streams, towns, ranches, and other 
artificial features; and these points accurately located in relative horizontal position by 
intersections, and vertically by angles of elevation or depression. In the immediate 
oeif^borhood of the stations horizontal plans showing the local topographical details 
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were made. Since a large tract of coantry was covered by the party, the topographical 
Btatioos were made on an average of one every seven miles. Points located by inter- 
sections from these stations or computed from the measured angles in connection with 
the bases measured in 1874 are taken as the frame-work or skeleton for the map now 
being constructed by Mr. Spiller ^ and the minor details, roads, streams, &o., filled in 
from meander-lines and sketches and bearings made alon|^ the trails; the distances 
being measured by odometer, checked by frequent three-point stations, and the bear- 
ings from a topographer's transit. Each of the meander-stations, which numbered 
about seventeen hundred, was also a barometric station, so that continuous profiles are 
secured over the entire route of the party. 

The method of covering large areas by sketches alone from high stations, these sta- 
tions made on an average of from 8 to 12 miles apart, is defective — 

Ist. Because it can only be applied in a mountainous country, where well-defined 
points exist which may serve as vertices for the triangles and for commanding posi- 
tions from which the necessary sketches may be made ; at best, then, it is only applica- 
ble to limited areas. 

2d. Except in very exceptional districts not more than one-half the points sighted 
from one station can be recognized or seen from another; particularly is tnis true of the 
lower points sighted. . 

3d. The details are good only in the immediate neighborhood of the points occupied, 
t. e., in the most inaccessible and practically the least important portions of the terri- 
tory to be mapped. Any one at all cognizant with mathematical drawing can at once 
understand the difficulty and the absurdity of attempting to represent the details in- 
cluded in from 49 to 144 square miles of t«rritory from sketches and bearings made 
from a single station ; of representing properly the sinuosities of roads and streams 
from occasional sights at prominent changes of direction, d^^c, and of representing by 
accurate contours the slopes of the country from such data as can be obtained from so 
few primary barometric bases, upon such a large scale as required for detailed topo- 
graphical nxaps. 

In a partially mountainous region, watered by numerous streams, traversed by roads, 
and quite well settled, as parts of New Mexico and Arizona, where peaks above timber- 
line are rare, and well-marked points are not very numerous, the method would prove 
a failure as far as detailed maps are concerned, for, in addition to the objections to the 
system where commanding points can be obtained, the foundation of the system itself 
would be insufilcient for its requirements, where such stations do not exist. In level 
districts or on the rolling plains it is worthless. 

The mountain-stations are, as they have always been used on this survey, essential 
to a good map ; they are necessary for securing the mathematical accuracy needed in 
the location of points ; for gaining a knowledge of the headwaters and upper drainage 
of minor streams which cannot be meandered, and for impressing upon the topogra- 
pher's mind a good general idea of the topography and the relations of great topographi- 
cal features to each other ; but to rely upon the knowledge gained from them for an 
accurate detailed map of the artificial as well as the natural features of the country is 
folly, reasoning as topographical features and stations are and must &«, and not theoret- 
ically as they should be, found. 

As previously stated, the high stations were made during the past season as numer- 
ous as have ever been practiced by the advocates of this method, and its insufficiency 
showing itself in the, lack of practical details in the lower and inhabited and traveled 
regions, dose odomet'ric meanders of all the roads and principal streams and careful 
profiles were made for furnishing the information absolutely necessary for the work, 
and which could not possibly, without immense physical labor and expenditure of time 
and money, be secured from topographical stations. 

The odometer, if checked by the three-point proolem every 8 or 10 miles, will give 
results which will compare very favorably with actual chaining, at a great gain of time 
and expense, and the bases measured by it serve well for the location of all poiuts 
within a few miles of the trails followed, and which may not be better located from 
triangulatiou or topographical stations. Some form of this instrument must necessa- 
rily always form part of the outfit of a party engaged upon geographical work in un- 
settled regions, it« importance increasing with the number of marked topographical 
stations decreased. In nearly every portion of the West, however, which still remains 
to be mapped, there is always to be found a sufficient number of marked natural ob- 
jects to serve as vertices for a system of triangles, which may be located easily and at 
not too great expense, to be used as checks upon odometer-meanders to preveat the 
accumulation of errors by false measurements. 

Where the camps could not be located trigonometrically, latitude-checks were intro- 
duced by me ; but these were seldom necessary in the mountainous region traversed by 
the party the past season. 

BAROMETBIC WOBK. 

Cistern-barometers and thermometers were used at the hours prescribed by the 
printed instructions, ia ca-nps and on the march, at oulmioating piintj of the trails. 
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Aueroid-barometers and thermometers were observed at all meander-stations; the 
anemiil being compared with the standard every morning and evening, and, when a 
eoosiderable elevation was crossed, at its sqmniit also. When stations were made 
npoQ peaks, simnltaneoas observations were taken at base and summit on cistern- 
barometers and psychrometers. General meteorological observations were also taken. 

Profiles of all routes by which the San Juan mines can be reached were taken, and 
will be found appended to my descriptive report of routes of communication. 

I wish here to tender my acknowledgments to Mr. J. C. Spiller and Mr. 6. M. Dunn, 
for the care and pains taken to perfect their notes and secure abundant and good ma- 
terial in their several branches of work. The former gentleman brought from the field 
very full and elaborate sketches and topographical details, and the records of the lat- 
ter were kept throughout the season in good shape. *Mr. Dunn also succeeded in trans- 
porting his barometer throughout the season and bringing it back to the office without 
injury, which is quite a success, considering the rough character of ihe country 
surveyed and the means of preserving the instrument from almost inevitable falls and 
coDseqneut injury. 

Part II. — Obxeral dkscriptiox op the area surveyed. 

The Platte and Arkansas divide, or that portion of it surveyed this year between the 
eoutberu edge of South Park and the Arkansas River, is a high rolling area, covered 
aloug its northern surface with basaltic and trachytic overflows, with but few high 
peaks and but scantily timbered. Ridges and low cones of lava appear here and there 
above the general level to the north, heavily grassed with the nutritious bunch-grasses 
of the mountains, and qnite well watered by tortuous streams. A portion of the di- 
vide reaching fr«)m near the head of Currant Creek to Basalt Peak — a black mass slop- 
lUff like an inclined plane to the west, but abrupt on other faces — rises to over 11,000 
feet above the sea. Between Basalt Peak and Trout Creek Pass, however, the eleva- 
tion is slightly above the general level of South Park. Over this portion of this high 
nilliug area are scattered many little parks and grassy swales, the most extennive of 
which is Puucha Park, south of Basalt Peak, and the basin at the head of Badger 
Creek. Several cattle-ranches are located in these beautiful little parks, the cattle run- 
niug at liberty over the hills during the summer-months, but are driven to lower alti- 
tudes for winter-herding. The streams bordering on the south side of the divide or 
those flowing into the Arkansas cut quite deep canons in the plateau, attaining the 
level of the Arkansas from 2,000 to 3,000 feet below the summit of the limiting rim of 
the cafiou of that stream. The general level of that portion of the plateau south of 
Basalt Peak exceeds that of the northern portion. South of Puucha Park is a short 
ranji^e of peaks rising nearly to timber-line, or to about 11,500 feet, which furnish water 
to Tallahassee, Gorell, and Badger Creeks. The basin of Badger Creek, save toward 
the north, is inclosed in qnite well-detined ridges, and its ca&on for miles above its 
month is a very formidable one. Stratified rocks appear, in quite extensive develop- 
ment in this southern portion of the Arkansas plateau, and predominate over the 
trachytic overflows. There is no agricultural land, except narrow strips along the 
canons of Current, Tallahassee, and Gorell Creeks, the general level exceeding 9,000 
feet above the sea. 

The scarcity of timber, save upon the high ridge between Basalt Peak and 39-Mile 
Mountain and the ridge bordering Badger Creek, is quite a marked feaiure of the Ar- 
kansas plateau. The southern slopes of the hills are well grassed, but there are very 
few trees ; these occur, where at all, on the northern slopes. This is probably due to 
the pervious nature of the trachytic soil and the greater dryness of the southern 
(dopes. Spruce is the principal timber, hut this gives place, near the Arkansas, to ju- 
mper and pinon. The old (1^61) Puncba Pass and CaHou City toll-road leaves Cur- 
rant Creek near the Soda Spring, aifd passes through Puucha Park, and via the head- 
waters of Badger Creek, to the Arkansas River, near the mouth of the South Arkansas. 
It is now abandoned, the more southerly route, via the Arkansas Canon and Pleasant 
Valley, being now used as the mail-route. It is easy, however, to travel in nearly any 
direction over the divide, save near the Arkansas River, where it is too much cut by 
caiions. The country bordering the Arkansas River has been already well described 
by Professor Stevenson in his re(K)rt; it is barely sufficient to say that at the mouth 
of the South Arkansas the valley of the Upper Arkansas, which lies between tlie mas- 
Hive Saguache range and the edge of the Arkansas plateau, and extends for some 
twenty miles abovH the point named, is closed by the foot-hills of the Sangre de 
Crista) range, throngh which the Arkansas has cut a short but narrow canon. This 
valley is not of great importance; the agricultural lands are limited by the edge« of 
terraces, which, breaking down in succession from the slopes of the high peaks to the 
'^est, close in within a com]>aratively short distance of the river, and by their height, 
and by the fact that they are cut transversly by the ca&ons of the streams emerging 
from th« mountains far below the level of their upper surfaces, irrigation of any con- 
siderable proportion of this valley, at reasonaltle expenst', is precluded. 

Several ranches, however, exist, and fair crops are raised. On the South Arkau 
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sas itself are niany little farmsy and the climate is qaite mild, as is evidenced by 
the number of cacti and other soothorn plants which abound over the surface of the 
valley. Grass is very scant, and as a grazing region it is insignificant. The 
scenery of this portion of atlas-sheet 616 is unsurpassed. The wide valley of the 
Arkansas, with the Saguache range rising abmptly from its western terraces to 
over 14,000 feet altitude, massive and snow -crowned ; the Sangre do Cristo range, 
as a spur shooting off from the Saguache ran^ at Hnnt's Peak, (a lofty, 
sharp point south of the Sontn Arkansas River,) trending around to the southeast 
and closing the valley ; the Arkansas plateau to the east, with its almost uniform 
surface, and to the north the rounded humps of Buffalo Peak, offer to the view 
the greatest variety of landscape and the gentlest as well as the most imposing of nat- 
ural features* Some 6 miles above the mouth of the South Arkansas this stream is 
joined by Puiicha Creek, which is notable as offering the only practicable pass into the 
San Luis Valley from the east, between its head and the sand-hills, 60 miles distant. 
The approaches to the pass from the Arkansas Valley are narrow and quite tortuous, 
the road crof-sing and reorossing the stream at frequent intervals, but the grades as 
established are quite uniform and a very good wagon-road exists. The ascent averages 
250 feet to the mile ; hence it is too steep for railroad purposes. Over the head of 
Puncha Creek, between Hunt's Peak and Mount Antoro, the last high pe2Jk:8 of the 
Saguache range, it is practicable to bnild a road to the west for wagons, and, now that 
the valley of the Gunnison is being rapidly filled with settlers, it will be an obvious 
advantage to bnild one at this point. The ascending gradient is about the same as iu 
the Puncha Pass from the South Arkansas, but on the west side there is a steep pitch 
from the summit, which, however, may be avoided by carrying the road around the hill- 
Rides, lengthening the road, and thereby diminishing the gradient. Upon the western 
Hide in a few miles from the summit the country opens out into the Tumichi ViUley 
with very gentle slopes. It may also be practicable to build a road over some of the 
headwaters of the South Arkansas. The range runs no lower down, but it is much 
wider in that vicinity, and there would be consequently a larger stretch of mountain- 
road even if practicable gradients can be secured, which is not yet ascertained. Capt. 
J. W. Gunnison, in vol. — of the Pacific Railroad Surveys, remarked upon the appar- 
ent existence of passes at the heads of the Tumichi and Carnero Creeks, which led me 
more closely to examine this vicinity than perhaps I should otherwise have done. 

The summit of the Puncha Pass, 8,945 feet, bemg attained, one finds himself at once 
in the San Luis Valley proper, the Homan's Park of Gunnison. It is very narrow in 
this vicinity, being inclosed by the northern extremity of the Sapgre de Cristo range 
and the broken volcanic overflow which covers the region about the headwaters of 
Kerber Creek. Gradually widening out toward the south, it attains at its maxi- 
mum a width of some forty-five miles at Del Norte and ends about the southern bor- 
der of Colorado, where overflows of volcanic matter break the general leveL On 
the eastern side it is bounded by the Sangre de Cristo range, a very decided and well- 
marked sierra gradually rising toward the south from 9,000 feet at the Puncha Pass 
to 14,300 feet at the Sierra Blanca. Many of its sharp peaks attain 13,000 feet, and 
several, notably the ragged mass called the Three Tetons, exceed 14,000. The conti- 
nuity of the range is unbroken and, though narrow, (barely twelve miles from the San 
Luis Valley to the Wet Mountain Valley on the eastern side,) is, on account of the steep- 
ness of its slopes and the ragged nature of its crest, impassable, save at the depressions 
called the Hayden, Music, Sand-Hill, and Mosoa Passes. Of these the Mosca Pass is 
probably the only one which will be used in ordinary travel and traffic. The Hayden 
and Music are too steep, and on the eastern side the approaches to the Saud-Hill Pass 
are bad and on the west it \b choked with sand. On the San Luis Valley side the 
Sangre de Cristo range is very abrupt, shooting up at onoe from the plain ; from the 
east, however, its summit is very much more easily attained. Long slopes extend from 
near timber-line far into the Wet Mountain Valley, which is itself considerably higher 
than the San Luis. Wet Mountain Valley indeed resembles more a slightly-hoUowed- 
ont glacial bench upon the flanks of the Sangre de Cristo, than a true valley of depres- 
sion between the Sangre de Cristo and Wet Mountain ranges. 

At the Sierra Blanca, the most massive and imposing group in Colorado Territory as 
far as I have observed, which rises nearly 7,000 feet above its base, the Sangre de Cristo 
range ends ; more uroperly or orographically speaking, it ends at the Mosca Pass ; and 
the Sierra Blanca should be perhaps named as a separate division of the Rocky Mount- 
ain system, beginning at the Sangre de Cristo Pass and ending at the Mosca. 

From the Sierra Blanca the bounding ridge of the San Luis Valley changes its direction 
to the eastward, and, after encircling the heads of the Sangre de Cristo Creek, contin- 
ues its course to the west of south. South of the Sangre de Cristo Pass the range 
changes its character from the sharp sierra of the Sangre de Cristo proper, and is now 
a mountain-range, with more massive and rounded peaks and longer foot-hills and 
slopes. Its high and impassable character is preserved, however, and no passes worthy 
of the name exist south of the Abeyta until the Taos Pass in New Mexico is reached. 
These passes fall within the a-ea surveyed by other parties of the expedition, and ref- 



87 

erence is made to their reports for description. It is, however, to be remarked that, 
since the southern contiuaation of the Sangre de Cristo range holds snow throughout 
the year, and its summits and slopes are less steep and consequently averaging more 
high land, and therefore less affected by the heated air of the San Luis Valley and the 
plains to the eastward, and less rapidly draiued also, the streams which flow down 
their slopes are more constant, and, instead of soon sinking in the sand and volcanic 
dihriB of the valley, reach the Rio Grande on the surface. 

The character of the b 'Unding ridge west of the San Luis Valley is altogether differ- 
ent from that Just described. Although a component part of the Atlantic and Pacific 
divide, the part &cing and bouuding the San Luis Valley is not imposing from its 
great height, and is remarkable only for the lack of marked points. 

Due west of the Pnncha Pass, the massive and peaked Saguache range ends at Mount 
Antoro, a rounded trachytic mass about 13,450 feet in height. The divide from this 
point trends to the westward, with rounded, wooded hills, for some 15 miles, and then 
tarns to the southwest around the heads of the Saguache for 40 miles ; then, making 
the remarkable tongue-like loup about the headwaters of the Rio Grande, again con- 
tinues its course to the southwest, on the western border of San Luis Valley, below Del 
Norte. 

That portion of this divide seen from the San Luis Valley is an extensive trachytic 
overflow, of a plateau rather than a mountain character, cut by streams which flow in 
cafions of greater or less width, sometimes inclosing within their walls beautiful little 
valleys and parks, heavily grassed and well wooded, at other points narrow and gorge- 
like impassable box cafions, its summit covered here with pifions, there by groves of 
pines, spruce, and quaking-aspen, and again by long, sweeping, rolling stretches, 
bounded perhaps by vertical ledges of trap, but beautifully and luxuriantly grassed, 
affording now shelter and pasturage for numerous deer and few elk, and iu future des- 
tined to be, like the Arkansas plateau, the summer range of more domestic cattle. 

The few mountains deserving the name in this portion of the San Luis Valley rim 
are rounded, wooded, dome-like masses, seldom rising above timber-line, save near the 
heads of La Ghirita and Camero, where they attain considerable height. That por- 
tion of this overflow between the headwat'Crs of the Saguache and the San Luis Valley 
is cut up by the draina^lines and cafions of the streams into numerous little liilfs 
and limited benches, which, though presenting from the valley the gently-sloping and 
sweeping outlines characteristic of such formations, offer serion.i difficulties to travel 
by frequent almost vertical bluffs and many ascents and descents along any given 
line. 

The streams rising in this broken plateau north of the Rio Grande and flowing 
into the San Luis Valley sink in the sand or swell the volume of the San Luis swamp. 
South of Del Norte, the Conejos and Alamosa, which rise far back in the Sierra San 
Joan, invisible from the valley, reach the Rio Grande on the surface ; others, as the 
Piedra Pintada and La Jara and Rito San Francisco, sink in the gravel. 

From the head of the San Luis Valley, looking south, the view is similar to what is 
seen in the dryer valleys of the great basin ; the Sangre de Cristo range upon the east- 
ern border ; the broad expanse of plain, with the rounded summits of the Cerro de las 
Ucas and the Cerro ^n Antonio just appearing above the horizon or lifted by the 
mirage, tojgether with the flat-topped and limited basaltic mesas between them, far 
into the air ; the cerrit-os, or little hills of lava, about the gate-wav of the Rio Grande 
at Del Norte quivering through the vibrating air ; the glaring white sand-hills, with 
their wavy crests and outlines piled in front of the Mosca Pass, all suggest the Great 
Basin rather than the region of the Rocky Mountains. 

The surface of the San Luis Valley is very interesting and quite varied in its char- 
acteristics. In the northern end, San Luis Creek, and Kerber Creek, its tributary, and 
Saguache Creek, a large mountain-stream, flow out into the center, and, here uniting 
and spreading out over the flat surface, give rise to the San Luis swamp. It is a 
siramp, properly speaking, only for 8 or 10 miles; but there is a succession of pools 
and small lakes of slightly alkaline water and covered with myriads of water-fowl 
near the eastern edge of the valley, from about 5 miles below Saguache, and in cer- 
tain seasons fh)m Saguache as far as to the mouth of the Mosca Pass. In the northern 
portion of the area covered by this swamp, where quite extensive tracts are kept con- 
stantly wet, there is a most luxuriant growth of swamp-grass and sedges. White-tail 
deer abound, and lar^ herds of cattle find sustenance in these sedges and grasses. These 
are cut quite extensively for hay, and are said to be valuable for that purpose. Cer- 
tainly some use other than is now made of this abundant material will be found. The 
cattle seem hardly to make an impression upon it ; it grows to the height of a man's 
waist, is very thick and heavy upon the ground, and covers a large area. From the 
commencement of the swamp far up into the calion of the Saguache, or for about 20 
miles of its course, it is bordered by the richest of soils, producing most abundant 
crops of wheat, oats, and vegetables, and is by far the most inviting agricultural re- 
gion of the valley. In the cafion of Saguache, the bottom-lands, as far as the bend of 
this stream, easily irrigated at slight expense, will average one-fourth of a mile iu 
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vidth, capable of cultiyation for 12 or 15 miles above Saguache, and above that point 
famishing, in connection with the bunch -grasses of the rolling and plateau like re- 
gion bordering it. abundant grass for stock nearly to its head. The streams, other 
than those named above, tributary to the San Luis swamp, but which reach the center 
of the valley under the surface, are bordered b3' but narrow strips of agricultural lands 
and furnish but little water for irrigation. The lutervals between the streams in this 
portion of the valley are almost destitute of vegetatiou other than sage and chico, of 
which there is quite an abundant growth. About midway of the length of the valley, 
the Rio Grande emerges from the mountains to the west, and, after following its course 
to the south of east tor 30 miles, turns to the southward, and soon enters a cafion with 
low walls of volcanic material. It is joined by the Triuchora, Culebra, and Costilla 
Creeks from the east, and by the Conejos and Alamosa from the western side. These 
are all quite large streams, and along their banks are quite extensive strips of land, 
not difficult of irrigation, and of good soli. This is particularly true of the Conejos, 
which is quite thickly settled along its banks by Mexicans; and the Upper Culebra, 
where a quite extensive and fertile valley, watered by numerous little streams tributary 
to it, is cultivated. Beyond the strips of agricultural land bordering the streams, the 
southern portion of the San Luis Valley is now a desert, ^he soil is decomposed 
trachytes, renembling in texture s^ravel and coarse sand. There are extensive areas, 
covered originally not very thickly with short grass, where large herds of sheep are 
herded by the Mexican inhabitants and keep the face of the earth bare wherever th«iy 
are driven. 

Undeniably the greater part of this soil is capable of producing good crops, its fer- 
tility being appareut in the luxuiiant growth of sage and grease wood, which in great 
part covers it. 

Indeed, tbe San Luis Valley, if its resources of water were utilized to the fall require- 
ments of the land susceptible of irrigation, is capable of sustaining any population the 
extensive mines of Colorado in its vicinity are likely to attract-. In the southern por- 
tion good crops of corn aud vegetables are produced and in the northern the usual 
sikialf grains. The marshy and arid portions of the valley are capable of furnishing 
the uecesnary desh-food. Agriculture, howcrver, at preseut is not profitable, and tbe 
people who have settled it are mainly stock and wool growers. The preseut state of 
agriculture cannot, therefore, be taken as at all representative of the capabilities of 
this valley. 

The entire valley is treeleiis, save along a few of the larger streams, where groves 
of Cottonwood exist. On tbe northern and western rims, near the valley, pifion, a 
fine fuel, is abundant, and farther back spruces and pines for timber. The Sangre de 
Cristo range from the edge of tbe valley to the timber-line, wherever the slopes are 
sufficiently gentle to retain soil, are well woo<led with spruce aud cottonwood ; the 
latter, however, of small size, fit only for poles and fencing. 

This large area, comprising over 2,000 square miles, is but thinly settled, compared 
with its resources; but the richness of the mines in its vicinity and the consequent 
demand for its products is causing quite an influx of population. 

Saguache and Del Norte are quite prosperous towns, and the agricultural lands, 
especially about thn former, are nearly all taken up by settlers. 

With the exception of tbe Americans at the two towns mentioned, the United States 
tr#ops at Fort Garland, and a few rancheros in tbe valley, the population is Mexican, 
and is mainly distributed about numerous small plazas on the Conejos, Culebra, and 
Costilla Creeks, wbere they live in poverty, ignorance, and idleue^ss; dwelling in 
wooden stockude-like pens plastered with nmd, or in niore or lebs pretentious hutM of 
adobe, cultivating tbe ground even yet in primitive fashion with woo<bni plows, drawn 
by oxen, and raising barely sufficient crops of corn, oats, onions, and chili or red pepper 
f « r tbeir support, their poor sheep and the jack-rabbit« of tbe sage-fields furnishing their 
meat. 

Fiom the time we left the San Luis Valley, iu July, until the first part of November, 
the party were almost constantly in tbe mouutaiuH suiTOiinding the heatlwaters of the 
Kio Grande. A minnte*descrlption of our work aud daily traveln, aud of the local pecu- 
liaritien of the small areas examined daily by us, would perbaps give a very vivid idea 
of tbe personal toils and trials of the party in mountain-travel, but would perplex 
the mind with unimportant details, and prevent its coniprehending i he general to{>o- 
grapbical structure of tbiH interesting region. For this reason I will continue a gene- 
ral description, referring to particular features only where they are remarkable aud 
sp<'Cmiiy noteworthy. 

A little to tbe north of Saguache the Cochetopa Pass (first examined and reported 
upon by Capt. J. W. Gunnison, United States Topographical Engineers, in 18.53) oflVrs 
the most practicable passage-way from tbe Atlantic t<o tbe Pacific slope along the Rocky 
Mountain barrier from Cheyenne to New Mexico. South of this pass the divide swee)>s 
round to tbe west, and then, at about 107"^ 35^ returns upon itself, inclosing in a wide 
aud deep touguc-sbaped cul- de-sac the headwaters of the Kio Grande del Norte. Tbe 
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portion of the divide forming this cul-de-sac, with its slopes, may he sahdivided for the 
sake of dt-scription into three divisions: 

1st. The iinrtheni, ext'Ondinfi^ from the Cochetopa Pass to the depression at the head 
of tlie western tributary of the Cebolla Creek. 

2d. The bottom of the Loup, extending from this depression to the pass at the head 
of the Rio los Piuos ; and 

3d. F>om the headwaters of the LoaPinos to the Sierra San Juan and the Summit 
mintng-di strict southwest of Del Norte. 

About the bottom of the Loup are numerous short ranges, determined by the gorges 
and caSlons of the streams flowing from them, which, for convenience and because they 
are connected intimately with this portion of the divide, will be described in full with it. 

The first and third of these divisions are similar, inasmuch as they exhibit more 
clearly the plateau character of the volcanic overflow reft by the caflon of the Upper 
Kio Grande, and cut out by water and ice into callous and gorges, until now portions 
of the plateau exhibit mountain-peaks and short ranges. This first division, however, 
more distinctly retains its plateau-like character. Beginning at the Cochetopa Pass, 
the summit of the divide gradually increases its height from 10,000 feet at the pass to 
approximately 13,600 feet at the head of the Saguache, exhibiting the character already 
described in speaking of the western rim of the San Luis Valley. The east branch of 
the Saguache heads in tremendous cup-like cavities and box-canons under mesa-like 
portions of this plateau, which hero may be followed for miles around the headwaters 
of the Saguache, La Garita, Carnero, and Embargo Creeks, upon nearly a flat surface, 
strown with trachytic rocks, and covered, where decomposition of these rooks has suffi- 
ciently taken place to furnish a soil, with a thick mat of Alpine grasses and flowers. 

Upon the Rio Grande side the descent from the head of the Saguache to the river, a 
few miles distant, is very abrupt; here vertical ledges and bluff's close in upon the 
river and form the narrow and short cation called Wagon-wheel Gap, 30 miles above 
Del Norte. From the beads of La Garita and Embargo Creeks, where the flat mesa-like 
surface ends, eastward to the San Luis Valley and southward to the Rio Grande, the 
coantry breaks down in detached hills and blufis, and near the valleys sharp points or 
cerritos of basalt. 

West of the deep crateriform cavity, in which heads the eastern of the two main 
branches of the Saguache, the plateau is crowned by a short ridge of volcanic material, 
curving sharply down to the surface of the grassy plateau in steep slopes of loose frag- 
ments to the mmth, and inclosing in perpendicular walls, in semicircular sweep to the 
north, the headwaters of the main or western branch of the Saguache. These peaks 
surmount the plateau for some 12 miles farther west, several ot them approaching 14,000 
feet in altitude, and end iu conical raa*«Aes which slope gradually down to the upper 
surface of Bristol Hea<1, a plateau-mountain V-shaped iu PJaQi the opening of the V 
turned to the north and the vertex near the Rio Grande. This mass is of, perhaps, 30 
^nare miles' area, bounded by a vertical bluff from 2.500 to 3,000 feet on the south- 
western side of the V, and b^' slopes more or less gradual or abrupt on the eastern. It 
is nearly 13,000 feet in altitude, and a marked feature of the landscape. It is com- 
posed mainly of a browjiish trachyte. 

The country to the north of these peaks slopes down to the Gunnison, the slopes b3ing 
cut by the ca&ons of the Cochetopa and Cebolla and their tributaries into subordinate 
ridges of not great height, and even crest. 

West of the Bristol Plat-eau and the peaks standing upon it as a pedestal, there is a 
depression extending some eight or ten miles about the heads of western forks of the 
Cebolla, a great part of which is below timber-line. Being rather imperfectly drained, 
it is covered bv nnmerous marshy spots. From the lowest part of this depression, over 
which the Indian trail from the old Los Plnos agency crosses into the Rio Grande 
Basin, the conntiy — a rolling series of hills well grassed — slopes gradually upward to 
the rim of the Clear Creek Basin, which also forms the western wall of the cafion of 
the Lake Fork of the Gunnison. A break in this latter rim at the headwaters of the 
western branch of the Cebolla offers a passage-way for the new wason-road, which 
leaving the valley of the Rio Grande under Bristol Head, first crosses the Atlantic and 
Pacific divide to this branch of the Cebolla, which it follows to its head and over the 
break mentioned to the cafion of the Lake Fork. North from this breaks a round- 
topped, rolling stretch of elevated country, ranging in altitude above sea-level 
from 12,000 to 12,800 feet, and named by us the Cannibal Plateau — iu memory 
of the horrible bnfehery and acts of cannibalism which were practiced under 
its western edge in le<74 — extending for about twelve miles, through the eastern slopes of 
which the Cebolla, which has first collected the numerous branches flawing down from 
the mountains north of Bristol Head, cuts a formidable cation. 

From a few miles south of the Cochetopa Pass, around this northern rim of the Rio 
Grande Loup to the depression northeast of Bristol Head, or for the entire portion of 
this rim in the first of the divisions into which this loup is divided, the range is im- 
paasable. transversely, forother means of transportation than lightly-laden pack-males, 
and for those in but very few places. 
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In the valleys of the Cochetopa and the Upper Saguache, above the walls of its 
cafion, and on the rolling hills soathweet of the Cochetopa Pass, is mach fine sr&zing- 
land, which, however, is too high for winter herding. The same may be said of the 
valley of CeboUa, above its canon. All of the streams flowing from this portion of the 
loup to the northfrard, canon up a short distance from their heads, so that in the upper 
portions of their courses there is but little bottom-land. This is at too great an alti- 
tude for cultivation. 

Below the canon of the CeboUa, however, there are several ranches where potatoes 
and the hardier cereals were cultivated, but whether they wonld. mature cannot be 
said, since it was an experiment being tried when we passed. Timber and fire-wood are 
abundant. No mines nave as yet been discovered In this division, and beyond a few 
ranches along the Lake City and Saguache road, there are no inhabitants on the 
northern slopes of the range. 

2.— TIIK BOTTOM OF THE BIO Gll^iNDB TX>CP AND THE XEIGHBORIXG RANGES ASD 

MASSES. 

This division of the continental backbone, with its spurs and attendant ranges and 
mountain masses, is the most interesting of the mountainous portion of Colorado, both 
on account of the high and rugged character of its mountains, and the great area cov- 
ered by their peaks, and the number and character and prospective value of the mines 
here discovered and now being rapidly developed. Of the mines but little will be 
said, since the character of the work precluded any investigation of the subject from 
want of time. The examination of a single mine, including the time necessary to 
reach it, would occupy an entire day, and since but little over a month could be given 
to the survey of the entire complicated mass of mountains in which they are situated, 
this time could not be spared for each of the many mines which wonld have to 1m* 
visited ; besides, they are only partially developed, and not much can be said as to the 
persistency and value of the lodes discovered, whatever may be their prospects. The 
topography of the countiy and the engineering questions relating to the routes of com- 
munication, and those relating to the capacity of the regions in the neighborhood of 
the mines to subsi^ a large population, were the subjects which more particularly 
engaged the attention of the party, and it is of these that we will principally speak. 

West from Bristol Head the country slopes up from the valley of Clear Creek to tlie 
summit of the rounded peaks which border the cafion of the Lake Fork of the Gunni- 
son by not abrupt gradations. Clear Creek heads not far from the Rio Grande, and 
runs a little north of east from its head under a ronnded mass near the head of Crooked 
Creek, for some 8 miles of its course bordered by a grassy though narrow valley. 
Numerous tributaries enter it through cafions from the rounded mountains to the 
northwest 

Between Clear Creek and the Rio Grande is an area of some 50 square miles, with 
nearly level upper surface, cut by the valleys, or rather canons, of the tributaries of 
Crooked Creek. This bench is about 9,600 to 10,200 feet in altitude, and ends at the base 
of the rounded mountain just referred to. Along the southern edge of this bench the 
Rio Grande runs in a cafion bounded by walls 1,200 to 2,000 £et in height on the 
sonthem side, but only 800 to 1,000 on the northern. The ronnded summit under 
which Clear Creek heads, divides it from Lost Trail Creek, which with Pole Creek runs 
down from the edge of the Lake Fork Cafion, which here becomes more mountainous 
and peaked in its general appearance ; the divide increases in height and in rugged- 
ness, from the heads of Clear Creek, incloaing, besides Pole and Lost Trail Creeks 
tributary to the Rio Grande, numerous short tributaries of the Lake Fork of the Gun- 
nison in it-s northern ravines. Toward the south, however, it retains its high altitude 
for several miles, or until near the narrow valley of the Rio Grande, to which level it 
breaks down abruptly by bluffs. On the Lake Fork side the fall from the divide to 
the level of the stream is very marked and abrupt. The rim is strongly marked and 
linear, parallel to the stream, with ravines running down its steep slopes. 

Near the head of Pole Creek a branch of the Lake Fork, named by Mr. Front, Snare 
Creek, takes its rise. Between this stream and the headwaters of the Lake Fork and 
the Animas is a group of four peaks, exceeding 14,000 feet altitude, of which Handles 
Peak is the culminating mass. South of this group there are no high pe4ik8 in the 
divide, bnt there is quite a broad plateau bordering the eastern side of the Animas and 
separating it from the heads of Pole Creek, which extends to Monnt Can by, an irreg- 
ular red mass of volcanic material near the headwature of the Rio Grande. 

About the immediate bead of the Rio Grande itself, the country is an extensive area 
above timber-liue, exhibiting no marked peaks of height above the general surface on 
the western hide; but to the sonth, and in fact in every direction, save to the east, 
towering peaks, high above timber, and with bold sky-lines and profiles, can be seen, 
but these are in subordinat<e groups and not in the main divide itself. On the southern 
bide of this semicircular division, about the heads of Hiues Fork and Ute Creek, are 
peaks reaching 13,500 feet. 
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Between Hines' Fork and the Los Pinos Pass are very well-marked and steep spura, 
with well-detiDed peaks, and slopes broken by bluffs of trap. On the western side of 
Ute Creek the spar between this stream and the Los Pinos Pass is of nearly uniform 
height, save that near its center, rising from its upper surface, as from a suitable 
pedestal, is one of the handsomest and most symmetrical cones in Colorado. It is 
about 5 miles from the Rio Grande River, and is a marked featui^, noticeable and 
prominent from every point of view, the more so, perhaps, because there are so few 
peaks in its immediate vicinity, the other mountains in the same spur having rounded 
summits, or apices, with very gently-sloping upper surfaces ; the lower slopes are bluif- 
lilce. This cone was ascended by my party in 1874, and a primary triangulation-station 
made upon it. It waa named by me Simpson's PyranSid. 

On its eastern side the Rio los Pinos takes its rise and flows south through a tremen- 
dous caiion toward the San Juan. East of Simpson's Pyramid the Ute trail crosses 
from the valley of the Rio Grande to the head of the Rio los Pinos ; its summit is fiat 
and marshy for some miles, or nntil the fall of the Los Pinos is sufficient to give good 
drainage. The descent to the Rio Grande side is exceedingly steep for about half a mile, 
the fair in this distance beidg 1,000 feet. The pass will never be valuable as a wa^n- 
route unless the discovery of very rich mines about the headwaters of the Los Pmos 
makes it a necessity. 

The minor streams in this division all have rapid fall, and, except Hines' Fork, near 
their mouth flow through narrow cations. Their headwaters, howeiyer, as a rule, are 
in Alpine meadows with not excessive slopes; covered, however, with a thick growth 
of mountain-willow, which much impedes travel. In places, also, the surface of these 
more gradual but limited slopes is broken by short ledges of trap, from 4 to 50 feet in 
height, which readily puts an end to mule transportation or causes a very winding 
coarse to be followed. 

As seen from the Rio Grande Caiioo, however, the characteristic of this division is 
Abrnptness, and indeed all the streams save Clear Creek are bordered by lofty escarp- 
ments and steep slopes. 

Although on the Rio Grande side of this division as far as to the summit of the di- 
vide, there are, with the exception of Simpson's Pyramid, no very remarkable topograph- 
ical features, upon the Pacific slope are numerous sharp rangas and spurs of gigantic 
mountains, peaaed, cut by deep caHons and frightful gorges, rising far above the limit 
of arborescent vegetation, covered the greater part of the year with snow, the locus 
now of one of the most extensive and rapidly developing mining regions in the United 
Stat'es. 

These ranges and spurs are : 

Ist. The Lake Fork group of peaks. 

2d. The Uncompahgre Peak group. 

3d. The Unaweep range. 

4th. The Sierra San Miguel. 

5th. The "Needles." Floridas Comb, or " Sierra Los Pinos" of Newberry, about the 
beads of the Rio los Pinos, and the masses of mountains within which heads the Ani- 
maH River. 

In these groups of high and rugged mountains, which cover approximatively with 
their peaks the area between longit>ide8 107^ 20' and lOd^, latitude 37<3 35' and 38^ Od\ 
or about 1,400 sonare miles, the Animas, Rio los Pinos, and Rita Florida, tributary to the 
Rio San Juan, the Dolores, San Miguel, Unoompahgro, and Lake Fork of the Gunnison, 
and other minor streams tributary to the Gunnison, and the Rio Grande del Norte 
with its headwaters intertwined with the above, take their rise. Perhaps within the 
limits of the United States there cannot be found another area of the same superficies 
BO intricate in topographical detail, so rugged and steep and difficult of access, and re- 
<inirtngso much patience, energy, and hard physical labor in its survey. 

In the center of this mountain region the Animas River takes its rise and drains with 
its tributaries Cement and Mineral Creeks, an approximatively elliptical area with the 
longer axis northeast and south-west, or from the head of the Animas to the head of 
the south Cork of Mineral Creek. The Animas River itself runs parallel to the eastern 
portion of the periphery of this ellipse, bending around from its headwaters, first to 
the south, then southwest, closely bordering the bounding elliptical divide, and finally 
cuts through this rim in a tremendous caAon some 15 or 16 miles in length, and from 2,500 
to 4,000 feet in depth. The southwestern vertex is drained by the south fork of Min- 
eral Creek, while the north fork of this stream drains the western portion of the pe- 
riphery. Cement Creek, lying between the Animas and the north fork of Mineral Crtrek, 
drains but a very small portion of the periphery, and is a comparatively insignificant 
stream. The larger axis of this ellipse is 20 miles, the shorter abont 14 miles in length. 

Following the divide around from the head of the Animas, we have the Lake Fork 
of the Gunnison heading near the» northeastern vertex. It flows first in a south- 
easterly direction, then, making a great sweeping bend, flows north to the Gunnison 
River. Its tributary, llenseu Creek, heails just north of the headwaters of the Animas, 
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and, flowing east, joins it near where it begins its northward coarse, flowin/c throogh a 
yery deep and goige-like cafion. 

Taming westward, the Unoompahgre headwaters are foand against the head of the 
Animas, and the tribataries of this stream, all flowing in deep and abrupt oafions, 
drain the northern portion of the divide, in which Cement and the North Fork of Min- 
eral Cruek take their rise. The divide between the Animas and Uncompahgre is not 
difficolt, nor that between the headwaters of the North Fork of Mineral Cre^ and the 
Rrd Fork of Uncompahgre ; bnt the tribataries of this stream, and the stream iteelf, 
can be followed in any case bat a few miles from their heads. To all iatents and pur- 
poses, the headwaters of the Uncompahgre are shat off from the ooter world save by 
way of the headwaters of the Animas, the Uacompahgre gorge which begins at the 
mouth of Red Creek being utterly impassable. This gorge is from 4 to 6 miles in length, 
through which the stream flows in its course to the north-northwest. 

The western side of the divide is drained by the San Miguel, which by its two 
main branches collects the waters, and then nniting and plunging into a deep canoo, 
with sandsrone walls, flows northwest to the Onnnison. 

The southern side is drained by Cascade and Lime Creeks, tributary to the Animas 
below its cafion ; and the eastern by the Rio Grande and the southern tributaries of the 
Lake Fork flowing eastward. 

From the outer periphery of the elliptical divide, then, we see the waters flowing in 
radial directions to all points of the compass as from a dome. Within the periphery, 
spurs from it fill ftp with mountain-forms the entu-e area, save the narrow cafions and 
valleys of the streams. In these valleys there is no surface of any extent which is 
approximately level save Baker's Park, a small area of perhaps 2^ square miles ; juAt 
above the point the Animas cuts through the southern nm of its upper basin. Upon 
Mineral Creek also are several small flats of inconsiderable extent, mostly marsh laud, 
or else covered with bowlders. 

Baker's Park has been described by Prof. J. J. Stevenson in Vol. Ill of the survey 
reports, and needs no extended description here, even if minute description were within 
the proposed scope of this paper. Since his visit, however, Baker's Park, which was 
then almost uninhabited, has become the center of quite a large mining population. 
Where my camp was established in 1873, at the mouth of the Cunningham Gulch, where 
then there were no houses, has sprung up a town of log cabins called Howardsville, 
built upon both sides of the stream ; and at intervals of 4 or 5 miles along the Animas, 
above and below Howardsvflle, are incipient mining towns; of these Silverton, near 
the mouth of Crescent Creek, is quite well built, the houses beiuff in many cases quite 
handsome frame structures. It is well provided with stores, blacksmith-shops, and 
bar-rooms. Eureka, 4 miles above Howardsville, and La Plata City, at the Animas 
Forks, are being quite rapidly built up. Baker's Park will prol>ably within the next 
hve or ten years be well covered with houses and mills. 

The most noteworthy feature of the drainage-basin of the Animas is the excessive 
steepness of its mountains, or at least of those directly bordering the main streams. 
The height of Baker's Park al>ove sea- level averages 9,400 feet, and the peaks within a 
mile or so of its surface, exceed 13,000 feet altitude. Slopes of 45^ are common, and 
nearly vertical bluffs for hnndre«ls of feet are not infrequent, as seen along the Animas 
River above Eureka and on the South Fork of Mineral Creek. 

The peaks in this elliptical divide, the dome of the San Juan country, will average 
over 13.000 feet in height. Those at the vertices of the ellipse, near the headwaters of 
Lake Fork of the Gunnison and Mineral Creek, approach o{ exceed 14,000 feet. 

About the headwaters of Cement and Mineral Creeks the Animas and Uncompahgre 
divide, the mountains are lower, and, with the exception of one or two peaks between 
Cement and the headwaters of the Westerq Fork of the Upper Animas, which are steep 
knife-edges of volcanic debris — loose fragments of rhyolite or trachyte under as steep 
^nudients as the material will stand — are of rounded slopes, which, though still retain- 
ing the characteristic steepness common to the mountains of this entire region, are, as a 
rule, covered with Alpine grasses, and the soil, though often boggy from melting snow, 
offers foot-hold for animals in their attempts at climbitig or crossing them. Tne most 
marked feature in this portion of the divide are the two brilliant scarlet-red peaks between 
the headwaters of Cement Creek and the Red Fork of the Uncompahgre. They are not 
of very great height, but the decomposition of the pyrites in the trachytes composing 
them leaves the entire surface of those beautiful cones a brilliant led, which oantrasts 
strongly with the green bald pates or the sombre brown of the trachytic masses of the 
neighboring peaks. They attract the e^^e instantly from any point of view bv their 
brilliancy, and are a well-Known landmark. At their bases on the Red Fork of the Un- 
compahgre in a small area, probably 200 acres, of nearly level ground, which is the locus 
of a new mining town called, I believe, Park City. The valley is named Red Mount- 
aiu Valley, and is attained only from the Animas side, except by a rough and steep trail 
from the headwaters of the Uncompahgre; bnt thil question of communication will be 
treated in full hereafter in this paper. 

From the head of the North Fork of Mineral Creek to the southwestern vertex of the 



93 

ellipse there is a very bold range of raouDtains, nnbroken, tsave in one place, by depres- 
BioD6, bat tbrongbont its course marked by exceedingly sharp, and in many places 
pinnacled, ridges and peaks of brown or bright-red color, and varying in height from 
13,400 to 14.000 feet. The single break mentioned oocnrs at the head of a short branch 
of the North Fork of Mineral Creek, which flows down from the west about 1| miles 
above the J auction of the two main branches of this stream. H^re is a low place, 
reaching not far above timber-line, over which the range may be crossed to the head of 
s tributary of the Lake Fork of the San Miguel. Elsewhere the range is impassable, 
save at the southwest vertex of the ellipse, where a steep trail crosses to the trout lakes. 
At this southwest vertex is quite a gronp of lofty mountains, in which the Dolores also, 
io addition to the San Miguel, Mineral, and Cascade Creeks, takes its rise. Between this 
^np and the eastern rim of the Animas Basin runs a very high ridge, broken only by 
two depressions, one at the head of Cascadr* Creek, the other west of Sultan Mountain, 
the double-capped peak which closes Baker's Park to the southward. Neither of these 
points are below timber-line, and are not, practically speaking, passes, but wriggling 
trails pass over each. This portion of the rim is noticeable as presenting on its south- 
ern side the only stratified rocks in the entire inclosing- walls of the Upper Animas 
Basin, the gray and red limestones and sandstones of the Carboniferous series, the for- 
mation elsewhere being mainly rhyolite and trachyte, seamed with quartz and metal- 
liferoas veins. 

The eastern portion of the divide presents a clump of peaks about the head of Cun- 
ningham Gulch, including Kendall, Blair, Hazleton, and Galena Peaks, approaching or 
exceeding 13,000 feet in altitude. To the north of these^ until we reach the lofty gronp 
already mentioned south of Handle's Peak, the divide is rolling, of nearly even crest, 
cat through b^^ the cafion of ^he Upper Animas about Eureka Gulch, where bluff-like 
walls are presented. Within the periphery of this inclosing-rim the only peak worth 
mentioning is King Solomon's Peak, or Tower Mountain, a rude but symmetrical cone, 
rising from a broad base north of west of Howardsville to a height of 13,550 feet above 
sea level. Its nearly perpendicular slopes facing Howardsville are seamed with quartz 
veins, several of which are silver-bearing. 

Spurs and subordinate ranges. 

Between the streams flowing ontwanl in every direction from the oval-shaped rim of 
the Animas Basin, extend short spurs and ranges of mountain-peaks, in some cases 
exceeding in beauty of outline, in height, and in boldness, any portion of the dome 
itself, beginning at the northeast vertex of the ellipse, as before, we have, first, 
between tbe two main forks of Lt^e Fork of the Gunnison the Lake Fork rau^e, trend- 
ing north 85P east ; next, the ** Unoompahgre gronp," the drain ag:e-axis trending north 
45^ east, which, with minor ridges, such as tbe Ibex or Mountain Sheep spur, fill up 
the space between the Lake Fork and the Uncompahgre. West of the Uncompahgre, 
springing directly from the dome at the northwestern extremity of its shorter axis, and 
trending north 75^ west, is the Unaweep Range. From near the southwestern vertex 
the Sierra San Miguel, separated from the dome by a low depression, trends to the west 
between the Dolores and San Miguel. From the southwestern vertex, trending 20^ west, 
the Tib forming the divide between the Animas and Dolores, and ending in the high 
gronp of the Sierra La Plata, extends for twenty-five or thirty miles. From the south- 
eastern edge of the rim, and trending BP east, the Needles, or Sierra Los Pinos of New- 
bory, extends about the headwaters of the Los Pinos and Florida, cut by the cafion of 
the former stream. On the eastern side the two prongs of the continental divide com- 
plete the circuit. 

Analyzing the topography of this division, then, without reference to geological axes 
or their origin, but regarding simply the topographical features as they exist, tbe seem- 
ingly confused mass of mountains about the headwaters of the Auimas River takes the 
definite form of an oval or oblong nucleus, with radial spurs as the frame or skeleton ; 
neeondary spnrs, and long sweeping slopes of the original plateau cut by water and ice 
fill np the area with mountain-forms which at first confuse the mind and give rise to a 
feeling of bewilderment. Proceeding, however, in the survey of this area with a knowl- 
edge of the analysis above, it is comparatively easy to unravel the mazes of this laby- 
rinth and to depict them. 

Tbe central rim is first defined, and afterward, by winding in and out around the 
extremities of the radial-divides, the intermediate valleys and their limitH,i. e., the 
spurs, themselves, may be defined one by one. 

The headwaters of the Lake Fork of the Gunnison and of Hensen Creek. — Tlie Lake Fork 

Range, 

Tbe Lake Fork heads in quite a wide and long cup-shaned valley on the west side of 
Handle's Peak, above timber-line, wnere, after collecting the numerous small rills which 
flow down the steep slopes surrounding the American Basin, it flows out flrst in a 
northerly direction, then sweeping around to the southeast, and finally to the east and 
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Dortik, Ufwmrd the GtmniKML. docribeft. in its eonne finoa its kead to tke taoatL of 
HeoKm CreA, m latige and sjiiimetncal rcTcsaed & Jmt bekw its firat beed. aad at 
ita janctkHi with a anall ctreaaa tro m the north, is a nairov Talkx, ptohahl j ^il> jranl« 
wide, called B a ii wi j ^l i a Park, which cxt«odib with lew hmunocfca over ita saffaee. f<ir 
2 Biilfia dowD the ctreaaa. which then beeiDS » rapid ftU in » aeeoedarr caaoa, 6oai 
which it eaaeriEea near the poiot the atnaai ehangea ita coone ft 01 wwithfit to eae^ 
Here bef^ns another aarrow park -like area, covered with graaa and wiOowe at the podi:; 
LakeCreek is joined br C«ttoD vood Creek^wbieh draiD« tl^ easuni slopes of the Haodre'f 
Peak iBwr, aod flow» down io a gorf^like canon firom the stMith of west. Thi« park-like 
Mnm exten^U with bot one break nearlj to the npper end of San Cristobal Lake, a bemi- 
tifol sheet of water which eotirdj tills op the bottom of the Lake Fork C^sLjn for i 
■ilea of ita eoane at the western extremitj of the Lake Fork San<scL 

From the lake to the mooth of Hensen Cnek the strram is io aarrow secoodarr car. ads. 
aod the sorfiaee of the bottom of the |g;reat ca&on is filled with rolling hillocks of de'^rii 
6on the moontain-^lapes. From this point, where there is a small tract — probably dL«' 
acrca— of lerel i^roond, to the point the wagoo-road kares the rallej of the Gnnnisoc, 
the stream is altematelv botdered by small parks in^i^ifieant in extent and bj ab- 
ropt walls of Tolcanic rr*cks of small height, the lowerextmnitiesof the slopeis from the 
rimsof iCscahoDcotthroasfa by tbestrtram. Throairboai this entire portion of its eonrw 
the Lake Fork flows in a de^ canon, toierably wide at top, TarTin|r in depth from b.(^* 
to 3.0^10 feet, borderpd 00 the sooth and east *by the well-deficed rim already described 
*9i the plateaa north of Clear Creek, and by the Cannibal Plateaa, and on the n<Hlb 
aod west lij the Lake Fork isroop of peaks and the saminit of the Uneompabgre 
plateau. The width of the ea&on at top will averaise abriat 4 milea. 

The stream below the lake will arera^ from ^ to 1'>J feet in width where ita car- 
rent is not nnosoally rapid, and from 2 to 4 fact in depth. Between the lake aod the 
loooth of Hensen Cr^ek it plaoges in sacee»sioD over two ptctaresqae £s]ls, the lower 
*1U, the opper over K(0 fe<crt in Tertical height. 

Hensen Creek is about one-half the vol a me of the Lake Fork, rises in a wide extect 
of rolliu^ highlands north of the headwaters of the Animas, and plnuging rapidly 
downward, flows east, cutting the tremendous canon in some places bX^JO feet in depth. 
lionnded by abrupt walls, aod Terr narrow at bottom, which separates the Lake 
Fork Ki^oap from the plateau upon which stands the Uncompahgre Peak : at its month, 
on the small flat jnst mentioned. Lake City, the most promisiug town of the San Juan 
country, is located. 

The mountains and plateaus bordering on the cafions of the Lake Fork and Henaen 
Creek are from 12.000 to 14,000 feet in height, and the Lake Fork range is situated 
between the two gorges^ 

Lmke Fork raafc. — Of the groups of peaks and drainage axes radiating from the 
Animas diTide, the Lake Fork range is one of the few which conveys to the mind of 
the spectator the impression of rentable mountains. Here the moontain-forma are 
roassiTe, with clearly-cut and distinct peaks, 2>harp and decided lidgea, and slopes with 
lieautifnl and gracefril horizontal contouni. None of those pinnacles, those thin Terti- 
cal walls with horizontal tops, those blnfis surmounted with rounded oppv surfaces, 
those flat-topped benches and long-sweeping rolling areas limited by bluffii and canons, 
which are so often encountered in this region and convey the idea of eroded plateaus 
rather than of mountain-chains, are seen here. 

Though short, barely 12 miles from the head of the Lake Fork to its bend, there is 
no portion of the Sierra Madre of Colorado, even, which will compare with it in bold- 
ness or beauty. Brilliantly-painted peaks, red, orange, aiMl greenish, with short bnt 
fnll aod rapid mountain- torrents fed by the perenniid snows of its summit, dashing, 
foiling, and foaming down its steep ravines, with its flanks bordered and limited by 
the cafions and deeply-cut gorges of the Lake Fork and Hensen Creek, with no fr>ot- 
hills softly shaded with yeraore sloping down to gentle valleys, bnt everywhere sharp, 
decided, and bold. 

From any point of view not near the rims of the ea&ons of the Lake Fork aod Hen- 
sen Creek, the summits only of this ridge are seen, and seem to be cones rising from 
sweeping plateaus. On coming nearer, a strange, beautiful, and awe-iuspirinj^ sight 
bursts at once upon the view. A mountain-range, perfect in ita details, magnificent 
in contour, sublime in height, beautiful and gorgeous in color, nearly covered in bas^ 
relief, its base thousands of feet below the general level of the country, sunk out of 
sight in narrow and seemingly bottomless cafions! 

The culminating point of this range forms an appropriate central figure for this 
masterpiece of artistic nature, this magnificent basso-relievo, and in ite symmetry, in 
ita coloring, in its freedom from anything not massive and appropriate, in its silvery 
setting of mighty snow-banks and rushing torrents, is nnapproachable. 

The peak itaelf is pointed and well dehned. Frpm the summit a long ridge, aharp 
and graceful in outline, runs to the east of south for a mile or more, when the mount- 
ain falls awav in rounded, sweeping curves, in steep slopes, to the bottom of the cafion 
of the Lake Fork, nearly 4,000 feet below. 
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On the north side the HlopcB to the cafion of HeiiRen Creek are more abrupt, lint of 
the same general character. The peak occupies the vertex of an aoKl*^ where the di* 
Tide Rbarply bends round the head of a tributary of Hentten Creek. It is of a brilliant 
red oolor» vhich continues nearly to its base^ but few trees finding foot-hold uimn its 
daoks, save on the southeastern side. This color is due probably to the red oxides of 
iron in the pyrites of the decomposed trachytes, covering with ashen material or grav- 
elly slides its st«ep slopes. ^After crossing the pa8s at the head of Cinnamon Gulch, a 
tributary of the Animas, i» the head of the Lake Fork, this peak is in full view 
throughout ito entire southern slopeb, and, the Lake Fork here taking a bend to the 
southeast before its final beud to the north, seems to fill up with its slopes the caHon 
of that stream. 

A triangulation-st^tion was made by Mr. Spiller upon this beautiful peak, and he 
gave it the name of Ked Cloud. Its altitude, irom cistern- barometer observations re- 
ferred to camp at it** base, is 14,092 feet. 

The average height of the peaks of this range, which in all number twenty-seven, 
isi:{,500 feet, many of them exceeding this height. 

VucompaJigre Peak and Group. 

M the head of Hensen Creek is an extensive area, aljove the limit of arborescent 
Tf»|;eTation, Ofivered with mountain grasses and tloweni, separated from the Animas 
and Unconipahgre Rivers by a quiT« steep ridge, risiug some 500 feet above the general 
level of ihis area. It is easy to ride arouud the dividing line, however, between the 
Dorlhern tribntaries of Ilensen Creek and the streams flowing north to tbeUncompah- 
gre and Gunnison, save at three points where the otherwise nearly even crest of this 
treeless area is broken by abrnptly-rising masses of volcanic material, which will, of 
course, cause detours to be made to avoid theui ; but, in spite of the few rough places, 
it Is entirely practicable to ride from the headwaters of Hensen Creek along or near 
the Unconipahgre drainage-axis as far to the northeast as latitude 38^ 10', or about 17 
miles, where the portion above timber-line ends. To attain to the summit of this axis, 
however, is at best a diflScnlt matter, except by way of the headwaters of the Animas 
Hiver. The streams flowing down from it U) Hensen Creek and the Lake Fork, as well 
as those running in a northerly direction, all are in deep, rocky, and steep canons, but 
few of which are passable, ana none of which can be followed without great labor and 
fatigno in climbing over bogs, rock-slides, and fallen timber. 

Between the tribntaries flowing northward to the Gunnison or Uncompahgre, sharp, 
almost rectilinear spurs, exhibiting ridge-like peaks, truncated pyramids, or nouse-like 
walls of bare rock, with deep and rocky-sided cafions, extend for from 8 to 12 miles 
north from the divide, and then break down to even-crested ridges covered with tim- 
ber, and continniog to the caf\on of the Gunnison. This general evenness of crest and 
the truncated aspects of the mountains appearing above it give that plateau- like im- 
pression to this portion of the elavated area about the headwaters of the streams in 
Sonthem Colorado, in common with the whole northern rim of the Rio Grande basita. 

The three masses mentioned above as rising above the general crest of the Uncom- 
pahgre spnr are, first, the Wild HorBe, at the head of the western fork of Ibex Creek, 
the tVeiterhom, and further east, the highest mass in Colorado Territory, the Uncom- 
pahgre Peak. These three peaks are similar in general outline in so far as that each 
Rlopes more gradually — if slopes is a proper wora to use for such declivities — to the 
south and are terminated toward the north by nearly vertical blu£fs, the Wild Horse 
and Wetterhom seeming to imitate their more massive neighbor, and the latter of the 
two certainly overdoing the character. The Uncompahgre Peak presents a truncated, 
terraced aspect, seemingly stratified from successive flows of lava, rising about 1,800 
feet above the general level of the divide. On the northern side there is a vertical 
bluff of nearly 2,000 feet ; lesser bluffs extend around the east and west sides, leaving 
a broken, narrow ridge extending to the south, sloping like the cnrved edge of a snow- 
drift to the east, but on the western bounded by vertical ledges of trap and steep 
slopes of rocks and debris. The peak was ascended along this ridge with but little 
difficulty, except at one point near the summit, where a vertical wall of small height 
affords a good excuse for an awkward climber to roll down the debris slopes to the 
westward. 

In 1874 a large cinnamon bear and her cub were fonnd sportively tumbling and roll- 
ing from the summit of Uncompahgre at this point, and came near occasioning the loss 
of our theodolite and of one of the packers who was carrying it. Just as he raised his 
head above the ledge the bear happened to be about to look down over the same place 
and both animals, each rather disconcerted at the proximity of the other, tumbled off 
the cliff together. Both bear and packer, however, nappily escaped further injury than 
a good frignt and a few bruises. This peak, though not a sharp point, makes an excel- 
lent triangnlation-station, since all of the higher points within a radius of 80 miles 
from the Sierra La Plata aronnd the horizon can be seen from it, and the peculiar shape 
of its summit makes it readily recognized from any of the points in return. Its altitude 
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M 14,409 feet above aea-Ievel, aa determined hy cutenHbarometer and pojchometer ob- 
■enratioDS referred to camp at Lake City. The obeervationa of 1874 make it 14.447 
feet, but, sinee barometric obserratioDa taken in Angoat generally giTe reanltstoo high, 
the lower altitude has been adopted. 

A description of the horizon aa seen from this peak is not giren, sinee this report is 
already exceeding its proper limits, and the ranges have their phyaieal peenliarities 
described elsewhere herein. 

The Wetterhom, to the sonth of west a few miles from Uncompahgre Peak, is a 
shark's nose in form, and its ascent being nn necessary for topographical purposes wait 
not attempted. It exceeds 14,000 feet in altitude and appears inaccessible. 

The Uncompahgre Peak was reached by ns by way of the lower cafion of Henaen 
Oeek, and by following np the tributary of that stream heading under it. This is a 
rongh and difficalt trail, and it is recommended to any one destrons of riewing the 
moon tain masses in Southwestern Colorado from tiie summit of their highest peak to 
reach it either by way of the heads of the Animas and Hensen Creek, or else, after fi»]- 
lowing the Lake Fork of the Gunnison 9 miles below Lake City, to turn to the west, 
following an Indian trail (which here comes down) as tar as to the summit of the <li- 
Tide, and then turn to the left and follow the ridge to UDCompafagre Peak. This is tbr 
longer route from Lake City than that up the canon of Hensen Creek and its tributary . 
but will occasion less wear and tear upon man and mule and try the temper of eithf r 
less. 

The Uncompahgre spur and group, as de6oed herein, form the divide between the 
Lake Fork of the Gunnison and the streams flowing nearly parallel to it to the north. 
Of these, between the Lake Fork and the Uncompahgre, there are four heading in tlli^ 
divide, which were traced for only about 7 miles north of the Uncompahgre Peak. For 
this distance they flow in deep-cut gorges and csilons without bottom-lands, but it in 
not known into what tributaries of the Gunnison they empty before reaching tbar 
stream, nor by what names they are known to either whites or Indians. The niot»t 
western of the four, however, which flows probably into the Uncompahgre, was name<l 
Ibex Creek, for here large herds of mountain-sheep were seen grazing, or else bounding 
over the rocky slopes bordering this stream. I have h«sard the name "Cebatta" given 
to the eastern and *' Cimarron " to the middle of the three remaining, but do not know 
whether they are so known. 

HEADWATERS OF THE UNCOMPAHGRE.— UNCOMPAHGRE PARK.— UXAWEEP VALLEY AND 

RANGE. 

The Uncompahgre — the stream with the " valley of fountains" — drains the nortl- 
western side of the Upper Animas River. Crossing the divide at the head of the Ani- 
mas to the northwest, or at the head of Cement Creek east fork, or at the head of the 
north fork of Mineral Creek, one finds himself upon tributaries of the Uncompahgre. 
Near the headwaters of these streams (with the exception of that heading against 
Cement Creek) are small areas of a few acres sufficiently level for explorers, minent, 
and donkeys to sleep upon, but even these are often bojggy and covered with marsh- 
grass. Mineral City, near the headwaters of that tributary heading against the Ani- 
mas, is situated on one of these flats near timber-line, and of course is in a bog. In Red 
Mountain Valley, already mentioned, quite an extensive park (for this region) of several 
hundreds of acres affords a good town-site, but is effectually shut off from wagon-com- 
munication with the rest of the drainage-area of the Uncompahgre by high and ragged 
mountains, and can consequently be of little service to miners other than those owning 
property on this fork. 

The Ponghkeepsie Fork, heading against Carrant Creek, east fork, is quite open near 
its lower portion, but at its head is impracticable even for mules until a trail is cut in 
the steep mountain-sides. 

The entire drainage-area of the Upper Uncompahgre, including Ibex Creek, already 
mentioned, is a mass of mgged peaks, bluffs, cations, and gorges. For about 6 miles 
from its head the main stem of the stream, which heads opposite the Animas, may be 
followed, but it then enters that tremendous gorge, impassable even for men on foot, 
which shots off communication with the beautiral little Uncompabgrre Park below. Ver- 
tical walls for hundreds of feet inclose the river, which has out, through the sandstones 
of Carboniferous age underlying the trachytes and volcanic breccias and scoriae, a still 
narrower secondary cafion, or a canon within a canon, the upper surface of which be- 
ing out to an equal depth by the canons of streams joining the main stream, prevents 
passage above the river along its banks, while the bed itseli is filled with bowlders and 
rooks and gorged with fallen trees and logs. 

To climb further than the top of the secondary cafion is an impossibility, for here 
are sheer precipices of thousands of feet in total height. In fact, for its length, the 
gor^e of the Uncompahgre will excel in the rugged grandeur of its scenery, and in its 
terrible appearance of ruin and desolation, the grand cafion of the Colorado at its 
deepest point. From the summit of the frustum, a truncated mass upon the western 
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border of tbe gorgf>, to the level of the stream, it is nearly 6,000 feet ; to the sammit of 
Blaiue'a Peak, at the head of one of the tributaries of the Uncompahgre, it is aboat 
40O feet more. 

Tbe mountains, or rather mins, bordering the gorge, especially on the western side 
jmd giving it its depth and grandeur, are simplv indescribable. If the god of desola- 
tioD ever exercised his wildest freaks on earth be chose this spot, and cat these lofty 
masses into those strange forms and weird shapes ; those yawning chasms with their 
Tea jaws; those beetling precipices with plutonic bro^s horridly frowning, capping all 
witb slender columns and spires nnder different angles of inclination to the horizon, 
wbich, projected against the sky, seem to be black figares of supernatural origin danc- 
iof; in glee over the ruin below. 

Of the impassable nature of this gorge we speak from sad experience. Bent upon 
''taploriug'' it, we succeeded only in tumbling our mules into the caflon, and, after 
leaviDg one therein, chose a little worse place to better our trail and succeeded in caus- 
ing a' other roll on the part of our pack>mules pf some 1,500 feet, which left us without 
adeqaate transportation ; and had it not been that we found a prospector here with 
stock, which we purchased, we might have been stuck in that gorge until this day. 

The Uncompahgre gorge about 4 miles from its head opens out into first a wide canon 
witb flat bottom, covered with stones and sand, and finally into a small park-like area, 
probably a mile and a half in width and from 8 to 10 miles in length, bordered on the 
w(^8t side by a straight line of cliffs of sandstone, capped with volcanic material, grad- 
nally decreasing in height toward the north, and on the east by slopes more or less 
steep from the Uncompahgre group and its spurs. This park, from the Animas River 
or tbe headwaters of the Uncompahgre, is reached by a trail over the highest part of 
tbe ridg eeast of the Uncompahgre gorge, and about 2 miles from it, which has already 
i>eeD described in my executive report. 

Tbe upper end of the park is quite well wooded along the stream with cottonwood. 
Scrnb-oak attaining 6 or 8 inches in diameter and yellow twines are also found. It is 
generally well grassed with tall mountain bunch-grass, with wild oats and blue-joint. 
Abont midway of the length of the park are hot suTphur-spriugs impregnated with iron 
and salts of lime and the alkalies. They have formed a red deposit over 6 or 8 acres of 
ground which is incmsted with saline efflorescences and bare of vegetation. I observed 
no outlet to the springs. Their temperature exceeds 120^ Fahrenheit ; this was the 
maxminm register of our thermometers. Near the head of the park are said to be 
quite a large group of these springs from which the river and its fork derived their 
Indian name, " The Valley of Fountains." The entire surface of the park is below 7,500 
feet and the greater part of it is susceptible of irrigation. , 

The Uncompahgre River which flows along the western border of the park is here 
about 60 feet in width (in Angust.) and 3 feet in maximum depth. 

The lower end of the park is nearly bare of vegetation, save sage, mountain-tea, and 
eactoB of the flat-leaved or prickly-pear variety. 

Near the northern limit of «tlas.sheet 61c, (38° 10',) the Uncompahgre is joined from 
tbe southwest by the Unaweep and the park is closed by ledges which close in upon 
the stream. Indfian trails, here broad and well worn, follow on down the Uncompahgre, 
with branches running through the Unaweep Valley southwest to the San Miguel, and 
beyond to the Navajo and Moquis country, crossiug the old Spanish trail from Los 
Angeles to Santa F6 near the bend of the Dolores. 

The Unaweep Creek, at its junction with the Uncompaghre, is about two-thirds the vol- 
ume of that stream, of pure, bright, sparkling water, flowing in a valley, which just 
abnv th\t* junction widens out into quite an extensive area covered with sage and 
scattered bnnch-grasses. 

i.c stream about 4 miles above its mouth flares out in fan-shape, its numerous 
hruuches draining the northern slopes of the Unaweep range. The entire drainage- 
area of the Unaweep, with the exception of tbe flat valley at its mouth, is a series of 
mniided rolling hills, heavily grassed and without timber other than a few scattered 
elnmps of pines, and along the streams cottonwood, until the steeper foot-hills at the 
base of the Unaweep spur are reached, which are quite heavily timbered with spruce. 
The entire valley is a splendid range for cattle, the lower extremity not too high for 
wintering them. 

Several thousands of acres, near the mouths of the streams in the valleys mentioned, 
are Husceptil)le of irrigation, and would undoubtedly produce good crops. 

Beyond the limits of the valleys of the Uncompahgre and Unaweep, the country is 
a portion of the Colorado Plateau system, the portion of it falling in atlas-sheet 61c 
averaging 9,(K)0 feet altitude, but few rounded peaks north of the Unaweep, and a few 
miles from it, breaking the general level. Tliese rise only to a very small height 
above the surface of the country, and are seemingly trachytic or basaltic cones. 

Tb«4 Unaweep spur shoots off from th«i rim of the Animas Basin near the head of 
Mineral Creek, and trending north 75° west, forms the dividing ridge between the 
headwaters of the San Miguel south fork and those of the Unaweep. Its northeastern 
slo^tes form the grotesque western walls of the Uncompahgre gorge. 
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This spar is short, and a well-marked serrated range of peaks. On the Unaweep 
side its slopes below timber-line are long and gradual, bat very sharp and steep from 
the 10,000-feet carve to the summits. On the side of the San Miguel, however, the 
slopes are more abrnpt as far as to the narrow valley of that stream. The eastem 
mountains of this spur, especially the group in the northeast, drained entirely by the 
Unoompahgre, are very much chopped, weathered, and eroded, and exhibit very pecu- 
liar features. In some instances the mountain-summits are thin walls of even crests, 
quite long, and vertical for from 500 to 1,200 feet below their summits. In othets 
these walls are so weathered that prisms and spires only are left surmounting the thin 
slabs. Sevend of them are truncated at from 13,700 to 13,900 feet above sea-level, pre- 
nenting the appearance of pyramidal frustums. In the midst of these strange forms 
Blaine's Peak, a sharp, decided cone on the extreme northern edge of the range, is 
situated. It is 14,249 feet in height, exceeding by about 400 feet the masses to the 
east and south. As Just stated, it is in the extreme northern part of the Unaweep 
ran^e, and is drained altogether by the Unaweep and Uucompahgre ; the main stem 
nf tne former heading in an extensive cup-like amphitheater southwest of Blaine's 
Peak, of which this peak occupies the northeastern part of the rim. The southem 
part of the rim of this crateriform cavity is one of the wall like ridges before referred 
to ; tlie eastern, a thin and sharp divide between the western fork of the Uucompah- 
gre, Crescent Creek, and the Unaweep. The northern rim is broken down for nearly 
a mile of its crest in a Y-shaped notch, through the narrow bottom of which the head- 
wat-ers of the Unaweep escape. Blaine's Peak was not asoended, since it was not 
necessary as a sration, the top«>graphy having been secured from more easily-attained 
points. The northern side of this peak is inaccessible on account of the nearly vertical 
ledges and bnttresses of this face. From the south it is neoessary to cross the high 
rim of the amphitheater before beginning the ascent, which mnat be made along 
tile sharp divide on the eastem side of the cavity. The easiest way to attaia 
the summit would be to cross over the head of the most northerly of the three extreme 
eaflteni tributaries of the San Miguel to the southern rim of Crescent Creek, and then 
to follow this stream to its junction with the main stream and up its seemingly open 
cafion to the divide mentioned. 

This course can be taken upon mules, at least as far as timber-line on Crescent Creek, 
whence the last 1,800 feet can be made upon foot. Crescent Creek, within 2 miles of the 
Uncompahgre, canons, and its course cannot be followed from that stream, even if its 
month could be reached. It empties int4> the Uncompahgre in the most formidable por- 
tion of the great gorge, and is unattainable from that stream save near its head, which 
can be reached by crossing from Red Mountain Valley west, to the head of the tributary 
mentioned above. Blaine's Peak may be also reached in this way, but all trails in this 
neighborhood are excessively steep, and in many places rocky from slides and choked 
with fallen trees. 

SAX MIGUEL RIVER. 

The San Miguel River receives the greater part of its waters from its two tributa- 
ries, the northern of which drains the southern slopes of the Unaweep group of peaks 
and portions of the rim of the Animas Basin opposite the headwaters of the north fork 
of Mineral Creek. The southern, heading against the headwaters of the south fork of 
Mineral Creek, drains the western portion of the outer periphery of this oval-shaped riui, 
and, flowing north, unites with the northern, or Gold Run, from 12 to 15 miles m>m the 
head of either branch. The northern of these two streams flows for 8 miles of its course 
1 n a flat valley 400 yards wide, running with sluggish flow in serpentine folds, and bends 
from side to side of this valley. 

The edges of the valley are blufls of Cretaceous sandstones, capped on the north by 
brown trachytes. At the head of the valley is a semicircular enUde-aaCf with walls on 
the eastem and sontbem sides from 450 to 1,200 feet in vertical height, over which 
dash in spray the headwaters of this fork. The northem of the three forks into 
which Gold Run is here divided, flows from its head, 2^ miles distant, in aaucoession of 
cataracts, rapids, and falls, the lall being nearly 4,000 feet in 2 miles. Just above the 
junction of tne two forks. Gold Run plunges into a cafion, and, in a series of cataracts, 
attains in 1 mile a level 1,000 to 1,200 feet lower than the valley above. In the ca&on, 
cut through sandstone, it is joined by the south fork, and flows off in a west of north 
direction to the Gunnison, as far as can be seen in a deep cafion with shelving aides of 
red sandstone. The south fork, from the lake 4 miles below its head, flows in steep and 
deep ravines, aud 2 miles below the lake, just above its junction with Turkey Creek, 
rushes in a series of cataracts into quite a deep ca&on, with narrow, grassy bottom, 
along which runs a trail to the lately-discovered gold-placers on the Gold Fork, at its 
mouth. 

Trout Lake is a beautiful sheet of water, one-third of a mile long, nearly inclosed 
in brilliant red mountains, skirted with green. Its vicinity furnishes one of the most 
picturesque and warmly-tinted pictures of mountain scenery in Colorado. The lake 
abounds with trout, which, however, are not of as firm flesh as the trout of the mount- 
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aio Btreanis, nor do they attain to as great size. This may be due to the effects of 
the vegetable mold of the bottom 6f the lake and the bubbles of gas which are con- 
tioaally rising therefrom through the water. It cannot be seen how the trout reached 
tbe lake, since lesser difficulties than the falls and cataracts below effectually prevent 
their ascending other streams in this area. Southwest of Trout Lake is a wide tim- 
iMied pass leading to the Dolores River, which, with the Mineral Creek and Cascade 
Creek, drains the high group of peaks at the head of the south fork of the San Miguel. 
The Dolores, a few miles below its head, is inclosed in a cafion with steep sandstone 
vftllB, from which it does not emerge until the great bend is reached. A difficult and 
oearly-obliterated trail, traversed last year by Lieut. C. W. Whipple's party, leads down 
this stream. 

San Miguel Mouwtair^. 

Between the Dolores and the San Miguel is a detached group of high peaks, three 
of vbich exceed 14,000 feet in height, hitherto called the Sierra San Miguel. The 
dnioage-axie^is nearly east and west, cut through by the San Miguel River near its 
cascade. This gronp reaches its greatest height in a massive peak, with extensive 
fields of snow on its northeastern flank. This peak was ascended fin 1874 by Mr. 
Spiller, and in our notes was called Glacier Point. Mr. Wilson, of the Geological Sur- 
vey of the Territories, also ascended it, and called it Mount Wilson. It is the most 
massive and imposing mountiiin in Southern Colorado, with the single exception of the 
Sierra Blanca, near Fort Garland, and is 14.243 feet in height. Two miles east of this 
^reat peak is a strange freak of nature. This is a thin column of trap-rock, about 230 
feet in height, shooting vertically from a rude cone, forming a slender and well-propor- 
tioned column, with rounded summit, cleft in twain to a depth of perhaps 10 feet. 
Its Bommit is about 13,150 feet above sea-level, and offers a line point for triangula- 
tion, with the single objection that it cannot be ascended. 

To the west of the Glacier Point group are several nearly isolated masses, along the 
same drainage axis, of which one, an irregular group with a sharp, well-defined cone 
at its southeastern extremity, is remarkable for the great crater on its southwestern 
Hide, from which flows a tributary of the West Dolores. This cone was made a pri- 
mary triangnlation station, and named Dunn Peak, in honor of Gen. W. McK. Dunn, 
Judge- Advocate General of the Army. It is 13,502 feet in height, and being quite de- 
tached from the lofty ranges, is a much more marked feature of the landscape than 
peaks of the main group exceeding it in height. West from the Dunn's Peak Crater 
is a beaatifal sharp cone, perfectly symmetrical, reaching but little over 12,000 feet. 
It is the most beautiful peak I have ever seen. It is entirely deta ched from the other 
mountains, and rises, a solitary, graceful peak, 3,000 feet above its base. It was named 
by me West Point. This is the last peak to the west until the Sierra Absjo and Sierra 
Le Sal are reached. South of these detached masses, and between the two main forks 
of the Dolores, is a small group of peaks, lees than 13,000 feet in altitude, rising 
abruptly from the ca&ons of the Dolores. 

From West Point the horizon is a sucetesion of nearly flat sweeping plateaus from the 
southwest around to the north. The tributaries of the San Miguel and Dolores, which 
bead in the San Miguel drainage-axis, all out deep oafions in the sandstones. 

The^per sur&cesof the rolling country bordering the San Miguel and its tribu- 
taries, as soon as they emerge from the mountains, are most luxuriantly clothed with 
the richest of grasses. Wild oats and the tall seed stalks of various mountain grasses 
reach to a mairs thigh, and the whole region resembles in the latter part of August an 
immense field of waving grain ; clumps of quaking aspen and of yellow pine vary the 
sarface and beautify the landscape. The region is too high for other purposes than 
sainmer grazing, except in the narrow oafions of the streams, where occasional small 
plats sufficiently low for cultivation may be irrigated. Game seems to be ouite abun- 
dant ; wild turkeys were seen upon the San Miguel South Fork. On the Dolores, bears, 
l)oth black and cinnamon, are frequently seen, and sleep was nearly impossible for us 
on account of the continuous and multiplied cries of the California lions. Small game, 
Rnch as grouse, and, on the bald-topped mountains, ptarmigan, or mountain quails, and 
io the streams mountain trout are easily captured. 

Dicide hettceen Dolores and San Juan, Sierra La Plata, and uppjr drainage-area of the 

La Plata, etc. 

The radial drainage-axis, which from the head of the South Fork of Mineral Creek 
trends south 35^^ weot as far as to the Sierra La Plata, is (with the exception of a few 
trachytic masses, less than 13,000 feet altitude, south and west of the Dolores head- 
waters) a ridge of comparatively low broken hills, covered with timber, and drained 
by Hermosa Creek, a tributary of the Animas, and by steep rills flowing into the 
canon of the Dolores, until the group of mountains known as the Sierra La Plata, 
twenty-six miles from the rim of the Animas Basin, is reached. Here this drainage 
axis attains a maximum height of 13,300 feet at the head of the North Fork of the 
Rio Los Mancos, where the highest of the La Plata groui) is situated. 
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The Sierra La Plata is not. properly speaking, a Sierra — a sini^le range of serrated 
peaks — bat is a groap of peaks and mountains gradually lessening in height to the 
southward, and mm its highest peaks, which occnpy the northern part of the area 
covered by the gronp, breasing rapidly down to the northwest to the level of the 
Dolores. The Rio La Plata heads in the northern portion of the group and flows west 
of south, bordered for 13 miles of its coarse on eitlter side by peaks of the La PlatA 

S'onp. The eastern side of this double range is drained by tributaries of the Animas 
iver, the western slopes by the two minor forks of the Rio Los Manoos. To the north- 
west the war^r flows into the Dolores. The mountains are composed largely of sediment- 
ary rocks in many places, altered bv trap-dikes and igneons flows. This group is now 
attracting considerable attention from the extensive placer or auriferous bar at the 
gate-way of the Rio La Plata, and on account of the nch lodes of gold and silver ores 
lately discovered in them. 

The streams flowing from the La Plata Mountains are quite insignificant. The La 
Plata and Mancos are about ^0 feet in width and perhaps a foot and a hall deep. Junc- 
tion Creek is small, and the Hermosa, whic^ has quite an extensive drainage-area, 
receives but little of its water from these mountains. It is, however, quite a large 
stream, equal in size to either the La Plata or Mancos. 

Of the valleys of the streams flowing from the La Plata group those of the Mancos 
and La Plata only are important. On the Mancos, near the junction of the two forks, 
is, perhaps, 1| square miles of arable land, extending down the borders of the streams 
aod along the stream at intervals ; below are said to be good farm-si ces. 

The La Plata, within the limits of the recent purchase from the Utes, is too high for 
certainly-successful agriculture, but below the boundary are several thousands of acres 
which, if the stream furnishes sufficient water, will produce good crops. The Ut«8 
now raise corn, squashes, and melons with success, and roots and grains would, no 
doubt, successfully mature. 

Between the Mancos aud La Plata are several small parks well grassed, and the 
hills are all covered with mountain grasses. Quite extensive ranges for cattle can be 
found here. At present about four thousand head of sheep are grazed, with the per- 
mission of Ignacio aud his band of Utes, who, notwithstanding the purchase of ld73, 
still claim the land. 

The Mancos, a short distance below the Junction of its forks, enters ita cafion, cut 
through the &Iesa Verde, a mesa several hundreds of square miles in extent, covered 
with wood« aud much cut by canons ; an Indian trail leads through the cailon. 

The drainage-areas of Junction and Hermosa Creeks are worthless, nuless coal of 
good quality exists in the rocks bordering the fttreams. There are no valleys or flats 
of any extent, but the entire area, particularly the drainage of Hermosa Creek, is a 
mass of a small hills and caflons with vertical walls of sandstone, a chopped-up area 
of tangled cafions and worse- tangled fallen timber. ludians have made no trails 
through the Hermosa drainage-area, and whites have no occasion to. 

« 

SOUTHERN KIM OP ANIMAS BASIN, ANIMAS RIVER AND PARK. 

The southern side of the rim of the Animas Basin is cut through by the Animas River, 
which escapes to the southward through a deep-cnt gorge, whieli, though coutifiiing as 
a close but not deep cafion below that point as far as to Old Anima** City, 25 miles in 
air-line below its head, ends as a deep, formidable obstruction at the mouth of Cascade 
Creek, 15 miles below Baker's Park. 

This canon, to my mind, for reasons which will be given hereafter, is a very impor- 
tant element In the problem of routes of communication ontward from the extensive 
and prospectively valuable and rich mines of the Animas, Eureka, aud Uncompabgre 
mining district*. It is avoided now as utterly impracticable, and, unfortunately, **'e 
heavy rains and snows of the month of September ho much delayed the work of the 
party that we could not make a detailed examination and profile of the canon, or even 
devote sufficient time to it to iind out whether it is passable or not. Two stations 
were occnpied along the western rim of the gorge, but the surface of the river below 
was not reached. 

From the foot of Baker's Park to the month of Cascade Creek the caTlon is bordered 
by high peaks of qnartzit«, (with the exception of the eruptive rocks at Sultan Monnt- 
aiu,) reaching in some cases over 5,000 feet above the stream, which inclose the river 
in a canon narrow at bottom, but opening out at top nutil from the stream to tbe 
summits of the peaks bortlering it are intervals of from 1 to 2i miles, or the mean 
slopes of the cufion walls vary between twenty-five and forty-five degrees. Near the 
stream the slopes are more nearly vertical, and are cut through met amorphic rocks as 
hard as flint ; Cascade Creek, near its mouth, flows in a similar cation, but not so de*;p. 

From the month of Cascade Creek to the head of the Animas Valley, ab«»ut 11 miles, 
the Animas flows in a lesser cafion, cut through the eastern e<lge of the fl(»or of a valley 
about li miles wide, bordered on the east by a ridge gradually decrejising in altitude to 
the south, and on the west by a vertical ledge of red sandstone, which limits the drain- 
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age area ot the Hermoea to the eastward. Above the ra'oal'h. of Cascade Creek the 
coontry is very nigged, and broken by the deep-cut valle.ys (^d^'Hteep ridges between 
of the streams draining the southern side of the Animas rim. '^hfs entire section be- 
low high- timber line is covered with fallen timber and many li^e*bogs and springs, 
which, in addition to steep grades, make the trails over the high psLn^M at the heads 
of Cascade and Lime Creeks difficult and unsatisfactory. 

Trails of this character, steep, boggy, and obstructed with logs, lead*Ov«r the heads 
of Cascade Creek to the Dolores and to the south fork of Mineral Creek; and over the 
bead of Lime Creek to Baker's Park. 

The mountains in the angle between Cascade Creek and the Animas stre of tpeta- 
morphic rocks, quartzite, and farther west and north on the southern slopes bf*tlie*'.rim 
are trachytic, overlying extensive exposures of the limestones and Bana8tonea.of*tHe 
Carboniferous sei'ies ; which latter give, by their worn and exposed faces and Sfiiall 
dip, mesa-like bunches or berms at the bases of many of the trachytic slopes, notably <, 
near the headwaters of Cascade Creek and at Engineer Peak, ascended and described ^ 
hy Lieutenant Rnffner's party in 1873. * 

South of Cascade Creek the rolling floor of the bench or plateau valley cut through * 
by the Animas, along its eastern edge is heavily grassed, and quite well watered by 
streams flowing from clifis in the sandstone bluffs bordering it to the west, and by 
lagoons and lakes on it« surface near the river. It is about S,600 feet in altitude, and 
is a fine summer range for a small herd of cattle. At Animas City the river emerges 
from the low walls of its cafion, and the valley opens out a short distance below to a 
width of from one-half to 1 mile and extends for 10 or 12 miles, (within the area 
purchased from the Utes,) its nearly flat surface broken in one or two places by low, 
ronnded hills rising, perhaps, 25 to 50 feet above the surface of the valley. In this park 
or valley very fine crops of com, wheat, oaos, and barley were raised last year, and all 
of the usual products of the vegetable garden were growing to perfection. Up to the 
Ist of October, as I am informed, there had been no frost, which the green tops of 
growing plants further attested. Potatoes grow to great size; single bulbs weighing 
two pounds or more each were in several instances found among the few purchased for 
the use of the party, and were of fine flavor and texture, solid throughout. These were 
Baid to have been grown from the miserable little refuse bulbs obtained at Tierra Ama- 
rilla, N. Mex. 

The Animas Bivej is here about 100 feet in width and 3 feet deep, of sluggish flow, 
and very tortuous; bordered near the center of the valley with soft banks ot alluvium , 
and in places in its bed obstructed with quicksands. Fords, however, are found at 
several places in the valley where rapids occur. Junction and Hermosa Creeks furnish 
sufficient water to irrigate the western side of the valley, and the eastern can be irri- 
gated by a ditch starting below Animas City, where the banks of the stream are not 
too high. There are probably, in all, beeween 3,000 and 4,000 acres of arable land of 
fine quality in the Animas Valley, north of the boundary of the Ute reservation, varying 
iu altitude from 6,400 to 6,800 feet. All of the desirable ranches have been home- 
steaded, and will, it is expected by the owners, prove sources of wealth more certain 
than the silver lodes whicii attract their customers to the mines above. 

Old Animas City is situated on a low bunch of gravel overgrown by quite a forest of 
large yellow pines. Elsewhere, near the valley, tnere is abundant timber and fuel. 

Just below old Animas City, which, by the way, is not inhabited, are several springs 
of carbonated water impregnated with soda-salts and with sulphur, and of quite pleas- 
ant taste. The temperature of one was taken, and found to be 107^.3 Fahrenheit. 
They have formed a dirty ocherish yellow deposit about them. 

The Needles or Quartzite Crags, 

East of the great cafion of the Animas and south of the headwaters of the Rio Grande, 
al>out the headwaters of the Rio Los Piuos and Florida, is a group of crags of quartzite 
rocks, reaching to an altitude above sea-level of 14,000 feet. The forms of these crags 
are so unusual in the mountains of Colorado, and especially here where rounded sum- 
mits and large masses with sweeping curves and outlines are so frequent, that they de- 
serve mention, although the area covered by them is very small, and in all probability is 
forever useless, unless unexpectedly mines of silver or gold are found. Among these there 
are no slopes covered with grass, no valleys, scarcely foothold for pines on their slopes, 
but everywhere thin crags and slabs with kuife-edge or saw-teeth summits, as a rule 
wholly inaccessible, pierce the clouds, encircling like a crown the heads of the western 
tributary of the Rio Los Pinos and short tributaries of the Animas above Cascade Creek. 
Nowhere in Colora«lo can be found such steep slopes, such shapeless crags, such rocky 
and impassable ravines, such generally detestable characteristics and features as are 
here seen. 

The hard metamorphic rocks are shivered along their cleavage planes for hundreds 
of feet, leaving here odd pinnacles, there the likeness of the shattered outspread wings 
of some gigantic bird, and again of the grim grinning teeth of Death. 

AP. JJ— 7 
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Under the most favos^tHv 'eircaniBtaDces one must be impressed with a feelin'fi; akjn 
to terror in merely v v9wili|; \bese lofty crags and these deep-cut gorees between tbem; 
bat, under the condftio'iis they were visited in 1874, by Mr. Nell and myself, they can- 
not fail to leave Jbe\ind a lasting dread of them and of everything connected with 
them. **•/•• 

On the 1st 4>f''Qbtober, after considerable difficulty, we succeeded in reaching the 
limit of tree«gVtojfth on the Hanks of one of the most southerly of these crags, by 
crossing»the Ariantic and Pacific divide at the head of the Ute Creek, tributary to the 
Rio Grande. Camping here at the head of a profound gorge 11,750 feet above sea- 
level^ ^e a^ited the next day to make a triangulation station upon apparently a thin 
slab^^W^ich from its appearance from the north we had christened '* The Hunchback." 
Ii^'tniSiI however, we were destined to disappointment, for it began to snow, and the 
nca^'inoming the ground was covered to a depth of 6 inches. Thin fleecy clouds were 
•^^oftting abcmt, and cheated us with the hope that the storm was spent and the peak 
.^ '-podld still be made. We delayed, therefore, until the summit of the crags should be 
. '/,\ visible, but the clouds only thickened, and soon again the snow was flying so thick 
^ *. \ 'and fast that we could not see 50 yards ; and to make the white gloom more visible, 
''. and our condition more arousing, perhaps, forked streams of electricity, followed by 
tremendous bursts, claps, and rolls of thunder — which, attending a snow-storm, was to 
me a special and unheard-of exhibition of heavenly wrath — leaped from cloud to crag, 
in this group of natural lightning-rods, in the most inexplicable and to us unassuring 
and unnecessary manner. It blew and blustered, stormed, crashed, and thundered as 
if heaven were determined to level and blow away in dust these already shattered and 
ruined masses of flint. All day it would storm and snow, and at night the stars would 
come out twinkling, cheering us with a vain hope for the morrow. 

Three days we lay here unable to move, while those light, beautiful, almost impal- 
pable flakes were gradually enveloping us, removing from us hopes of escape, and 
making life miserable by insinuating themselves like fog, everywhere, into our tents, 
into our beds, almost into the pores of our skins. We dare not move, lest, lost in this 
white darkness, we should be precipitated over some ledge or be lost in banks of snow 
drifted by the winds. Our poor mules, which, in their previous revolutionary attempts 
to subvert the established order of their packs by erratic excursions down hill on side 
trips, bad succeeded only in crippling themselves ; inotionless, and covered with as 
much snow as would lie upon their backs, stood gloomily around, gazing at us with 
that dumb expression of unutterable misery, despair, and reproach which even mules 
can assume, and which appeals irresistibly for sympathy and aid. 

On the morning of the fourth day the snow was slowly falling, and the fleecy clouds 
rolling hither and thither above us and in the gorges below, every now and then giv- 
ing us a glimpse of sun and snow-crowned crag or deep-cut gorge, showed to us poor 
shivering mortals that the storm was nearly spent ; our mules gamed courage, and be- 
gan to break their three days' fast by ravenously devouring the twigs and branches of 
the scattered shrubbery and the grass obtained by pawing the deep snow. 

We hardly needed the additional spur to exertion given ns by our cook, who, when 
preparing our breakfast, incidentally remarked, as a matter of no consequence, as he 
patted bis bread into the oven, *^ That's the last loaf," adding, however, this additional 
unimportant bit of news, " We've got lots of beans." 

We excavated our packs from the snow, and packing our hungry mules, commenced 
with many misgivings to retrace our steps. Our supplies were at Pagosa Springs, 60 
miles distant, and it was necessary to first cross the continental backbone to the Rio 
Grande side, and then again recross it to the head of the eastern fork of the Los Pinos. 
The snow varied from eighteen inches to 4 and 5 feet (where drifted) in depth, and 
the divide where we crossed was at both places over 12,000 feet in altitude. It was 
necessary for ns to dismount and tramp down the snow to make a passage-way for the 
loaded and nearly famished mules, which, as fast as the leading animal would become 
exhausted b^ the impeding snow, were changed in their order of travel. We succeeded 
fortunately in reaching each night places where, in lower altitudes, the snow had 
partly melted and left the grass sticking through it for our animals, (otherwise we 
would inevitably have lost them,) and in five days, tired out, we reached our camp at 
Pagosa, having subsisted entirely upon our cook's ** plenty of beans " for that interval. 
This article of food had been persistently avoided by us hitherto, but most modestly 
asserted itself in our hour of need. 

The quartzite crags are inseparably connected with this disagreeable experience, 
and in my condemnation of their countenances I am deeply prejudiced against them. 

HEADWATERS OF THE RIO LOS PINOS, RIO FLORIDA. 

Crossing the divide at the head of Hine's Fork of the Rio Grande del Norte, we find a 
stream flowing in a deep and rooky gorge through the midst of the crags just mentioned 
to the east of south. Northwest some 10 miles and within 4 miles of the cafion of the 
Rio Grande, heads under Simpson's Pyramid and flows through a flat, badly drained 
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8ninmit far below timber-line the eastfork of the same stream — the Rio Los Pinos. This 
flat sammit of the Los Pinos Pass is strewn, especially jnst above the head of its 
cafioD, with immense bowldei]^ of granite, sometimes '20 feet in diameter. The pass 
resembles in this respect, over very limied areas, however, the areas of drift in some 
of our Eastern Stat-es. Alonj; the headwaters of this stream, indeed, are the only 
/^nit« rocks enoountered in this whole gronp of mighty mountains, save a few ex- 
posures npon the Piedra headwaters. Ten miles below its head the East Fork cafions, 
and for 14 miles flows throngh a cafion with blnff-like sides, the stream choked with, 
granite bowlders and the banks with fallen trees. Below the caAon the stream is 
joined by its West Fork, before mentioned, which, emerging from its qnartzite gorge, 
flows in a beautiful little valley several miles in length above the jnnctioD, and aver- 
a^Dg a half to two miles in width, the latter being the diameter of the valley at the 
junction of thn streams. Below this point the valley is narrow ; in places covered 
with magnificent yeUow pines, and at others with a few grassy valleys. The stream 
is alive with the finest and largest of mountain trout. In its cafion the Los Pinos is 
joined by two quite large tributaries flowing down from the easternmost of the qnartz- 
ite crags; but from the east side, where there is near the border of the stream a thin 
range of mountains reaching 12,000 feet, the tributaries are very short and insigiiifi- 
cant. The Rio Los Pinos below the junction of the two forks is 80 feet in width — a 
bold, deep, and pure stream of sparkling snow-water. Quite extensive strips of land 
along its banks are susceptible of irrigation. 

The Florida, between the Los Pinos and Animas, is of nearly the same character. 
It is about 35 feet in width and 3 feet maximum depth, rises in the southernmost of 
the " Needles,'* and drains the sloping ridges above timber-line between the West Los 
Pinos and Animas Rivers. Its valley is similar to that of the Los Pinos, but there is 
aboye the boundary of the reservation but comparatively little arable land npon its 
border, the npper portion of the valley above the bend of the stream being narrow 
and high. South of the junction of the two main forks of the Los Pinos, and drained 
by the two streams mentioned and those east of them, and within atlas- sheet 61C, the 
country is rolling, the high lands averaging 8,500 feet, eroded by water, exhibiting 
along the stream frequent low blufifs of sandstone of Cretaceous age. It is well tim« 
bered with large yellow pines, oftentimes 3 feet in diameter, and for 50 or 60 feet 
without a branch or knot. Everywhere is fine grass. 

We made the first trail through the Los Pinos Cafion. The Utes, and whites after 
thenj, avoid the cafion by turning to the left above its head, and then following 
along the eastern slopes of the divide between the Los Pinos and Piedra, near the sum- 
mit of the ridge, and come down again to the Los Pinos at the beautiful little park 
above the junction of it^two forks. If the bogs were cut out of the trail the cafion 
would offer better grades, a harder surface, and a shorter route than the trail above it, 
which is generally execrable ; as it is, however, the cafion can onl v be passed by work. 
The stream is well peopled with beaver colonies, and on the small flats bordering it 
within its cafion many deer were seen. 

On the Florida and elsewhere in the San Juan area, coal has been discovered, and is 
i^iid to have good coking qualities. If it be as represented, it will prove of great 
economical importance in the smelting of the ores of the mines in this area, especially 
if the ronte via the Animas Cafion is ever opened. 

The flitnef of this, the most important part of the area surveyed, will be briefly no- 
ticed hereafter in this paper. 

3d. FROM THB LOS PINOS FASS TO THE SUMMIT MIJ9IX0 DISTRICT. 

This division of the Rio Grande loup was only partially visited by my party, but 
other parties of the expedition during the past two seasons completed its survey. 

From the pass mentioned to the headwaters of the west fork of the Rio San Juan 
the range is of less height, but more broken and cut by cafioos than the opposite or first 
division, while at the same time exhibiting the plateau-like aspect in many of its 
masses. 

With the exception of a few peaks near the headwaters of the western branch of 
the Piedra, there are no marked and dominating peaks, but a great number of small 
mountains, with ridge-like, rounded, or flat summits along the divide, in some instances 
peaked and reaching 1,000 feet above timber-line, but as a rule not exceeding 12,200 
feet. 

The passes from the Rio Grande to the heads of the Piedra are all below timber- 
line, and, except at a few places where bluffs prevent, the dividing-line between the 
waters of the Rio Grande and Piedra can be followed on horseback from the head 
of the Los Pinos as far as to the head of the eastern tributarv of the Piedra. This was 
done by me the past season without great difficulty. On eacn side of the divide, verte- 
bral ribs between the streams flowing into the Rio Grande and Piedra, separated on 
the southern side by very steep, rough cafions, make travel nearly impossible, and the 
attainment of the divide from the valleys of the Piedra area a very difficult under- 
taking. 
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The peaks retain for 6 or 7 miles south from the divide a nearly nniform height, and 
then in a very abrupt fashion break down in nearly vertical slopes to the level of the 
streams which flow throngb narrow gateways in these outer bluffs to the open country 
to the south of them. The ribs between the streams to the northward, or on the Bio 
Grande side, are wider and with more unbroken and rounded summits, presenting be- 
tween the Los Pinos and MacomVs Peak smooth crests or t ench-Iike tops, bounded by 
steep walls or slopes toward the streams. Between the San Juan and Piedra Rivers is 
a very decided spur, or a serrated range of mountains, varying in height from 12,560 to 
13,150 feet, which, trending 15° east of north, continues from the Pagosa Peak, the 
most southerly of this range, nearly to the Kio Grande. On the north side this range 
forms the divide between Thunder Creek, beading under Maooml/s Peak, and Hot 
Spring Creek, lioth tributary to the Rio Grande. Its extremities are more gradual 
slopes than usual in these mountains, on one side sloping from below timber-line on 
Pagosa Peak gradually down to the oak-covered hills of the Piedra and San Juan basin, 
and on the northern ending in large, massive, rounded mountains, sloping with smooth 
slopes to the Rio Grande between Bristol Head aod Wagon-wheel Gap. Around its 
northern end the Rio Grande describes a great carve Mfore cutting the cafion at 
Wagon-wheel Gap. 

Sis miles east of MacomVs Peak is another quite high rib from the continental di- 
vide, serrated to the south, aud drained by the ban Juan west fork, but to north show- 
ing round, flat tops between the western tributaries of the south fork of the Rio 
Grande and Hot Spring Creek. From this rib to the north and west to the summit 
mines the country is mostly below timber-line and cut by stoep cafion or the tributa- 
ries of the south fork of the Rio Grande, and quit<e heavily timbered. 

Between the south fork and the San Luis Valley the mountains again rise above 
timber-line and extend from the rounded, dome-like mass southwest of Del Norte to 
the west of south, rising to a high sierra about the heads of the eastern fork of the 
San Juan. These mountains were not visited by me, but were surveyed by the party 
of Lieutenant Morrison. They were also visited by your party in 1874. From the 
head of the Piedra to the summit mines there is no traveled trail crossing the divide, 
but at the head of the west fork of the Rio Grande, which empties into this stream 
below Antelope Park, I crossed a trail on the summit which at one time seems to have 
been well traveled by the Utes. It follows up the middle fork of the Piedra and 
crosses the divide below timber-line. It will never be available as a wagon-route. 
Another trail of the same character leads across the headwaters of the south fork Rio 
Grande. However, all mountains can be crossed by pack-trains with a little work, and 
this division is not naturally as impassable as the first. The divide can be reached in 
many places, but the caQons are rocky and steep. The preva^iug rock being still the 
brown trachytes met with throughout the Rio Grande loup; a coarse-grained, red 
feldspathic granite is occasionally seen. 

As soon as they leave the mountains the tributaries of the Piedra flow through val- 
leys, of greater or less width, similar to those on the Los Pinos and Florida, all of which 
are splendid cattle-ranges, and in great part sufficiently low for agricultural purposes. 

The Piedra, however, canons up a few miles north of the southern boundary of atlas- 
sheet 6lc, (37^ 20'.) and the agricultural lauds are limited thereby. Betweeu the 
streams are low hills, covered with great pines aud uudergrown with scrub-oak, the 
acoins of which attract in the fall many deer, making this a favorite hunting-ground 
of the Utes at this season. 

The San Juan for 15 miles of its course above Pagosa hot springs is bordered by sim- 
ilar valleys, rauging in altitnde from 7,057 feet at Pagosa to 7,700 feet at the point the 
trail to the head of the south fork of the Rio Grande leaves its western tributary. On 
the south fork of the Rio Grande are no valleys, save one too high for agriculture on 
its eastern branch, aud another more narrow on the upper portion of the middle fork. 
The wenteiii tributary is in a cafion its entire length. 

The valley of the Rio Grande itself, above Del Norte, has already been well described 
in the reports of Lieutenant Rnffner and Prof, J. J. Stevenson, and needs no ex- 
tended description here. From the head of Antelope Peak to Del Norte the river flows 
in a snccehsion of narrow valleys well grassed, but too high tor agricultural purposes, 
until the mouth of the south fork is reached, where potatoes succeed in maturing. In 
this distance the stream is inclosed by cimons for about 6 miles of its course at Wagon- 
wheel Gap and below. From the mouth of the south fork to Del Norte is quite a wide 
valley, (averaging 1^ miles,) much of which may be easily irrigated. At Del Norte the 
Cerritoe of basalt close in, forming a comparatively narrow gateway in which Del 
Norte is situated, and through which the river flows out into the San Luis Valley. At 
Del Norte the work of the season was practically brought to a close by snow. 

MIXES. 

No special examination was made by me in person, but the following general in- 
formation was gained from miners and others interested in the mines, ancf from the 
observations of myself aud party made at random while pursuing our topographical 
work. 
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IHstrictB, — At present the mineral-bearing region is divided into six mining districts. 

On the AMtms are the Animaa disirictSj extending along the Animas from 2 miles above 
Howardsville to the sontb and including the soathem and southwestern portion of the 
rim of the Upper Animas basin, and the Eureka district^ adjoining the Animas districti 
and including all the country in the northern portion of this basin as far as the divide. 

On the Unoompahffre, the Uncompdkgrt dUtriot includes the drainage-area of the Un> 
oompahp^ above its gorge. The Blaines Peak, or Mount Sneffels diatrtotj the lower min- 
eral region, of which Ouray is the town. 

On the Lake Fork is the Park district, extending from the headwaters of the fork to 
Cottonwood Junction. 

The Lake district, includin|!r the Hensen Creek Mines, and those upon the Lake Fork 
north of Cottonwood Junction. 

In the Animas districts the ores are mainly argentiferous galena, with, in some cases, 
traces of gold, assaying from 40 to 60 per cent, of lead, and from 60 to 400 ounces of silver 
per ton ; assays of culled ore have been made far up in the thousands of ounces. The 
ores are contaminated by iron and copper pyrites. The Little Giant Mine and others 
in Arrastra gulch are ^old-bearing, the matrix being quartz with a streak of manganese 
in the form of ripidolite, which seems to be richest in gold. Gray copper ores are also 
frequent along the Upper Animas. On the Uncompahgre the veins are of immense 
width, with pay-streaks varying from 10 inches to 4 feet ; the ores on the southern side 
of the district being smelting, while those on the northern fork are in grettt part free 
milling ores. Petzite. gray copper, bromide of silver, ruby -silver, native silver, and 
antimonial silver ore, and various sulphurets assaying high in the thousands of ounces, 
have been discovered. Many of the lodes here show traces of gold. 

On the Lake Fork of the Gunnison and on the Hensen Creek are about 800 locations, 
the ores being, as a rule, of lower grade than in the Animas, Eureka, and Uncom- 
pahgre districts, but of the same general character. Several of the mines, however, 
give very rich ores, as, for instance, the Hotchkiss lode gold and silver assays from $200 
to 112,000 per ton, averaging 91,500 ; Ute lode, $200 to $1,200 ; Little Chief, gray copper 
ore, $200 to $15,000 ; Lone Chirf, petzite and black sulphurets, $150 to $800, and perhaps 
a doEen others of high-grade ore. The above veins are mentioned only for illustration. 
I personally know nothing about them, except from information which I consider 
reliable. 

Below Lake City are several lodes of gold bearing quartz assaying from $20 to $1,240 
per ton. 

Up to October, 1874, the following assays have been made in the Uncompahgre dis- 
trict, and will show what is considered a fair average of all the lodes and claims in the 
San Juan country, near the surface, llie ores are generally low grade, but an ununual 
number of very rich mines have been discovered, when we consider that one good lode 
where transportation can be secured is sufficient to assure the prosperity of a miuing 
district. Witness Pioche and other mining districts in Nevada : 

46 assays, from 5 ounces to 25 ounces per ton in silver. 
19 assays, from 25 ounces to 50 ounces per ton in silver. 

47 assays, from 50 ounces to 100 ounces per ton in silver. 
18 assays, from 100 ounces to 300 ounces per ton in silver. 

9 assays, from 300 ounces to 500 ounces per ton in silver. 

11 assays, from 500 ounces to 1,000 ounces per ton in silver. 

5 assays, from 1,000 ounces to 2,000 ounces per ton in silver. 

2 assays, from 2,000 ounces to 3,000 ounces per ton in silver. 

3 assays, from 3,000 ounces to 5,000 ounces per ton in silver. 
1 assay, from 6,300 ounces per ton in silver. 

The above may, of course, be regarded as results of assays of picked ores near the 
outcrop. Ores worth less than $150 a ton at present prices for milling (averaging $75 
per ton) and for transportation ($100 to $120 a ton to Del Norte) will not pay to work, 
and for this region are classed as low grades. 

New discoveries are still being made almost everywhere in this group of mountains, 
and the known area covered by the mineral croppings and lodes is continually widen- 
ing. I fonnd float galena and cupreous ores of silver near the head of the San Miguel, 
and picked up several small nuggets of gold from the rocky beil of one of its tribu- 
taries. Doubtless there will be found rich lodes of gold and silver here also. The 
ycios throughout the region are well defined, with good walls, and give, by their per- 
sistency along the surface, every outward evidence or permanency. They trend north- 
east to southwest, northwest to southeast, and near the head of the Lake Fork in the 
'^American basin'' nearly east and west, there seeming to have been several injections 
or systems of veins which upon Mineral Mountain have intersected each other, creating 
thereby quite a confusion, which, if the mines situated therein turn out as expected, 
will necessarily provoke quite lively litigation. 

The veins are in great number, and in many ca^es of enormous width, containing 
wide pay-streaks of oftentimes very rich ore. All that is needed for the success of the 
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mines is facile commanication and cheaper transportation. The shortness of the sum* 
mer season — if there be such a thing here— and the length of the winter is a serioaa 
drawback. The mines, as a rnle, are bt*tween 11,000 to 13,000 feet above sea-level. 
Water freezes nearly every night. Snow may be expected any time after the 15th of 
September, and by the 1st of November the nigher passes into the Animas Basin may- 
be closed until aboat July 1. July, Angust, and September, then, are about the only 
months that outdoor work can be carried on, and almost daily rains during this inter- 
val call for the genius of a Tapley and the aquatic disposition of an Aleut to preserve 
an equable and serene frame of mind. If one attempts to cross a range of mountains, he 
is tripped by fallen logs or mired in the mud. If out of his tent or hut after half past 
1 or 2 o'clock in the afternoon, he is drenched with rain, pelted with haiL or dredged 
with snow. If so unfortunate as to be caught upon a high peak about this time, he 
will be shocked by electricity and frightened out of his wits by singing rooks, stinging 
ears, fingers, and nose, lively hair and beard, loud crashes of thunder, and horribly-un- 
certain streams of lightning. The manifestations of induced electricity are very inter- 
esting, but very unpleasant. Every hair and every projecting member of one^s body 
becomes a small discharging-point, and continued small discharges, prior to a great 
discharge of lightning from the clouds above, upon one's nose and ears and hair, are 
excessively annoying ; one feels like a pincushion in demand. Every rock upon a peak 
becomes similarly electrified by induction, and, the tension becoming too great, minor 
discharges^ake place thereto, so that every sto nebegins to sing louder and louder, until 
finally a stream of lightning, seemingly as large as a man's waist, of solid fire, leaps down 
to earth, followed by a crash of thunder like the discharge of mighty artillery. One 
such great discharge generally is sufficient to determine the hasty flight from high 
peaks of aspiring mules and men, miners and donkeys. 

The mines are as yet but little developed, but very extensive preparations are in 
progress now. Several smelters have been and are to be erected in the various districts, 
and, as soon as miners can begin to make their ores pay for work, the condition of things 
will be much improved. Capitalists are deterred from investing on account of the in- 
accessibility of the districts, and the owners have been too poor in ready money to open 
up their mines in places where they could not receive any immediate return. There 
can, however, be no reasonable doubt of the future of the districts mentioned, and the 
great immigration to that region in the spring of 1876 shows the increased confidence 
lelt in these mines. In 1875 the population of these mountains was about 3,500. Thir- 
teen towns have been founded, viz : Silverton, Howardsville, Eureka, and La Plata 
on the Animas; Mineral City, Park City, and Ouray on the Uncompahgre ; Tellurnm, 
Cottonwood Junction, and Lake City on the Lake Fork ; Parratt City on the La Plata 
Siver, where veins of gold-bearing quartz have been located and an extensive aurifer- 
ous bar is about to be worked ; Hermosa and Old Animus City, or Elbert, on the Lower 
Animas River, in the Park. 

Average cost of mining the ore is from $8 to $15 per ton. Cost of driving tunnel on 
main vem, $25 per foot. Cost of sinking a shaft in main vein, $25 to $30 a foot. 

Points of supply Del Norte and Saguache, Colorado Springs and Ca&on City. Freights, 
$160 a ton to Canon City or Colorado Springs, 220 miles. 

There is no grain and hay in market ; the grass is good throughout the mountains. 

No Indians within limits of the mineral belt except the Weeminuche Utes on the 
La Plata ; the Tabequache Utes occasionally visit the mines, but they have now no 
claim to the land. 

Mountain-sheep and bears are about the only large gan\e, and these are becoming 
very scarce, having been driven away by the blasting in the mines. Grouse and ptar- 
migan are quite plentiful. The San Miguel and Dolores are filled with trout, and also 
the Lake Fork below the falls. 

Saw-mills have been erected in nearly all of the districts, and lumber and shingles 
can be purchased at from $20 to $40 per thousand for the former, and $7 per thousand 
for the latter. Everywhere is abundant water for machinery of nearly any power 
required of pure snow water of constant and rapid flow. 

ROUTES OF COMMUNICATION. 

At present the San Juan mining region is reached from the last of three main Hues 
of communication. 

1st, From Cafion City, via Pleasant Valley, Pnncho Pass, Cochetopa Pass, to Lake 
City, on the Lake Fork of the Gunnison; thence a road leads to the Animas Forku and 
the mines on the Animas and headwaters of the Uncompahgre. 

2d, From Pueblo or Cucharas Station, via the Mosca, Abeyta, or Sangre de Chrlsto 
Pass, to Del Norte, thence via the headwaters of the Rio Grande del Norte to the Ani' 
mas mines ; a branch road from Antelope Springs also leads over to Lake City, con- 
necting with the first-mentioned line near the lower end of San Cristobal Lake. 

3(1. From Santa F^ and northward to Taos a road leads via Abiquiu and Tierra 
Amarilla to the Animas Park, thence a trail to the Animas mines. 
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From Colorado Springs the first roate is joined by a road via the Uto Pass, Colorado 
8alt- Works, Tront Creek Pass, and the valley of the Upper Arkansas, near the mouth of 
PoQcho Creek, after which it coincides with this first roate. Also from Conejos and 
the sonthern portion of the San Lnis Valley the third route may be reached by 
a road via £1 Rito and Ojo Caliente. 

Annexed hereto are tables of distances by way of either of the roads except the 
third, which has not been surveyed throughout its length. The notes thereto attached 
are sufficient to enable one designing a visit to the mines to select the most convenient 
roate. A detailed description of each is not necessary here, since they have already 
been deecri>>ed, or at least the eastern portion of them, in former reports. 

The greatest interest attaches to the immediate approaches to the mines. Granting 
that it may be practicable to reach by rail the San Luis Valley from the east, and that 
it is from this direction that a railroad-route will be built, tapping the mines, the ques- 
tioQ of oommnnioation is narrowed to the practicability of attaining the mines from 
this valley. Aa far as possible, I caused profiles to be made of all approaches at pres- 
ent in use, or which seemed to me to offer possible routes, either for wagons or rail- 
road, within the limits of the area assigned to me, the most important of which are 
hereto attached, with the grade per mile between the barometric stations computed. 
Although perhaps not sufficiently accurate for engineering purposes, they show the 
comparative value of the trails and roads surveyed, and may be sufficient data to save 
the expense on the part of those interested in such subjects of additional surveys for 
preliminary information. 

Along the first mentioned of these routes it is practicable to reach by a railroad the 
valley of the Gunnison River via the Cochetopa Pass, north of the new wagon-road. 
Along the course of the road, however, between Cochetopa Creek and the Lake Fork 
of the Gunnison, the grades (as may be seen from the profiles) are too great for a rail- 
way. Ist. At the divide between the Cochetopa and Cebolla. 2d. Between the Ce- 
boUa and the Lake Fork of the Gunnison. South of this road, in the Gunnison drain- 
age-area, there is no route as practicable as this. North of it the Cochetopa Ca&on and 
the ridge to the west of it offer formidable obstacles, and a road will thereby be forced 
to follow practically the route surveyed by Cant. J. W. Gunnison, topographical engi- 
neer, in 1853, and reported upon by Lieut. E. 6. Beckwith, Third United States Artil- 
lery, as far as to the Lake Fork of the Gunnison. 

Here, in endeavoring to reach Lake City, an amount of blasting and rock-excavation 
along the cafion of this stream is greater than may be incurred, unless the products of 
the mines become so great as to justify the expense. So far it has not been considered 
advisable to gain, even at much less expense, good grades along the wagon-road above 
the narrowest part of the Lake Fork Cafion. Following Gunnison's wagon-road, how- 
ever, to the Uncompahgre, although from his report much cutting, filling, and blasting 
will be necessary, it will be more easy to attain by rail the new mining town of Ouray, 
in the Uncompahgre Park, below the gorge of that stream. From the west possibly 
the same point maybe reached by aroiM leaving the Utah Southern Railroad at Provo, 
in the Provo Cafion, or, better, perhaps, in the Sevier Valley, below Santaqnin, and 
thence via Gunnison, Salt Creek, and the Wahsatch Pass, to the eastward. The diffl- 
cnlties along this route will be mainly in the plateau and cafion country of the Grand, 
Green, and Gunnison drainage-areas, for which see Captain Gunnison's report. South 
of the Wahsatch Pass there can be no rail-route from tne west until south of the Grand 
CaQon of the Colorado. At best, then, the mines may be tapped by the northern 
route, if their products will ever demand it, at great expenditure of money and labor, 
by a round-about route through the Cochetopa or Wahsatch Pass. 

From Del Norte a road may be built with comparative ease along the canon of the 
Rio Grande, with a maximum grade of 80 feet to the mile, as far as to the mouth of Pole 
Creek, 13 miles from Baker's Park. From this point, however, to the summit of the 
range, the grade is on an average 300 feet to the mile ; and from the summit to the 
Animas Valley at Howardsville the descent averages 900 feet per mile, and, near the 
Bommit, for ij miles the fall is 1,300 feet per mile. This being a slope of 20^ is not a 

Sracticable route for wagons, although there have been many wagons over it. From 
^el Norte to the mouth of Pole Creek the main expense will be in bridging the Rio 
Grande at freauent intervals to avoid cuts, in excavation between Antelope Park along 
the cafion of the Rio Grande for 12 miles t<o the month of Lost Trail Creek, and again 
for several miles between Lost Trail and Pole Creeks, the slopes of the river being fol- 
lowed as nearly as practicable. For some distance above the mouth of Pole Creek a 
road might be built, but for ordinary running the increased expense from additional 
power required on increased grades, the greater cost of construction, and the want of 
level space above this point for depot, &c., would not, perhaps, make this advisable. 
From the mouth of Pole Creek pack-animals are now, and will necessarily be, the 
only reliable means of transportation, unless, indeed, (and this will sooner or later be 
done if mining industry in this section proves a success,) a tramway, or partially 
counterpoised railway worked by the weights of ascending and descending freights 
and by stationary steam-power, be built across the continental divide at the head of 
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CnnniDgham Galoh. Such a line of railway in oonDeotion with this tramway seems to 
me to be, from its less probable cost and near approach to the various miQiag districts, 
to be the project most likely to be remunerative. At Antelope Park it would pass 
within 30 miles of the mines on the Lake Fork of the Gunnison, and would also be the 
outlet of the miuing region about the headwaters oi the Uncompahgre. 

From the south the most promising route to examine for a railroad route seems to be 
that via the valley of the Chama to Abiquin ; thence to Canon Largo, thence to the 
San Juan River, thence via its oafion and that of the Animas to Animas Park, 40 miles 
south from the Baker's Park mines. Above this pofnt the Animas flows in a narrow 
ca&ou for some 11 miles from Cascade Creek, which does not seem to offer a very 
promising route, and the benohlike valley along the west side of the Animas can only 
be attained by a road with gradients of 300 feet per mile. Above the mouth of Cas- 
cade Creek practicable gradients may be secured by blasting along the sides of the 
Animas Cailon and the road carried into Baker's Park. Such a route at best, like the 
northern one, must be, from the nature of the mountains and mesas of the San Juan area, 
very tortuous and expensive in its construction, and, for a railroad, with steep gradients 
at many points. 

If the Denver and Rio Grande Railway should succeed in entering the valley of the 
Rio Grande above Taos, a branch route to the month of Pole Creek would certainly be 
the moHt advantageous line to secure the freights of the mining district. If the Thirty- 
fifth Parallel route be ever completed, the communications with the south may, per- 
haps, be simplified, since the drainage lines of the San Juan River being all in approx* 
imatelv north and south directions, may offer practicable gradients for a branch rail- 
road along lines not interrupted by vertical walls or deep cafions. Beyond the freights 
of the mining-camp of the La Plata range, and the possibility of reaching the mines 
of the upper Animas by way of the cafion of that stream, there does not seem to be 
anything to induce the construction of more than a good wagon -route along or near 
the southern route. • In the valley of the Gunnison and Grand and Green Rivers it is 
different. This is one of the main possible, but at the sa/ne time one of the most diffi- 
cnlt, of the transcontinental routes. There are here extensive agricultural areas and 
fields of coal, mines on both the northern and southern tributaries of the Gunnison, and 
prospective communication with the rich mines of Utah and Nevada. A road in this 
area, next to that via the Rio Grande Canon, offers to . be soonest remunerative, and 
would probably always be a link of through and extended communication, which the 
Rio Grande branch can never become. 

In the immediate vicinity of the mines, and across the tim of the npper Animas 
Basin, the following trails and roads exist : 

Ist. Road via Cinnamon Gulch Pass to the Lake Fork of the Gunnison. This will be 
extended through the cafion of the Animas from La Plata, at the forks of the Animas, 
to Eureka and Howardsville. 

Sd. From Howardsville, in Baker's Park, over the continental divide at the head of 
the Rio Grande to Del Norte. 

3d. From the Animas Fork over head of Animas River to Mineral City, on the head- 
waters of the Uncompahgre. 
4th. Trails east and west of Sultan Monntain to the Animas Park. 
5th. Trail over sonth fork of Mineral Creek to the San Miguel aud Dolores. 
6th. Trails over Mineral and Crescent Creeks to Red Mountain Valley, on Uncompah- 
gre waters. 

Profiles are given herewith of the mountain parts of the first, second, fourth, and 
fifth. 

Taken in connection with the fact that the gorge of the Uncompahgre below the 
mines may for the present be regarded as impassable, the problem of access to and 
egress from the mines of the Animas and Uncompahgre districts is a difflcnlt one. No- 
where is this rim crossed by trail or road leading outward from the mountains with a 
grade of less than &>0 feet to the mile, which means practically no wagon transporta- 
tion at cheap rates. Of the existing roads, the Lake Fork route is the best, but this is 
too steep for free use. The cafton of the Animas offers to those districts the only pos- 
sible route with good grades for wagons, and this is rock-bound ; but it may be imi>er- 
ative if the mines are productive, even if the stationary steam-power line be pot 
across the divide, to get an outlet by way of this cafion at the expense of blasting a 
road-bed in the fiint-like sides of the cafion walls. In other words, the mining districts 
about the heads of the Animas and Uncompahgre must look for facile wagon ooramuDi- 
cation to the south, or else to the northwest via the Uncompahgre gorge, which is 
equally rock-bound and of three times as steep gradients. 

Besides the existing routes of communication for wagons, of which the Saguache 
and Lake City, and the Del Norte, Antelope Park, and Lake City roads only are availa- 
ble, it seems to me advisable on the part of the people of Cafion City aud Colorado 
Springs to examine the following route for a wagon-road: 

From the point the Puncho Pass and South Arkansas toll-road leaves Pnncho Creek, 
the proposed line passes over the divide at the head of this stream to the Tumichi ; 
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thence to the Loe Pioos agency ; thenoe over the head of the Los Pinos to the Ceholla ; 
thence via the headwaters of the western tribatary of this stream, effecting a janction 
▼ith the Antelope Park and Lake City road near the sammic of the range, and over 
ite roftd-hed to Lake City. Of this ronte there will be required to be bnilt 16 miles of 
moantain road from Pancho Creek to the Tumichi Valley, and about 20 miles of road 
from the Sagnache and Lake City road, above the old agency, to the snmmit, or in all 
aboQt 36 miles of new road. The rest of the links already exist, or else the country is 
level gravel which requires only a wagon to be drawn over it to make a road. By this 
ronte the long detour by Pnncho Pass around by Saguache and the Cochetopa Pass to 
the old Lqs Pinos agency, and also that to the Lake Fork of the Gunnison, 20 miles to 
the north of the point aimed at, will be avoided and a direct route gained, shorter by 
fonr days' teaming from railroad communication than any existing line. There will be 
one steep pitch on the west side of the range at the head of the Tumichi, a quite diffi- 
cult descent to the CeboUa, and considerable work in rook-blasting in the upper cafion 
of the Cebolla; but taking everything into consideration, it seems to me from a cursory 
examination that this route is at least worthy a close survey and study on the part of 
the business men of the two places mentioned. 

Now that it is conceded that the mines of San Juan, La Plata, and Hinsdale conn- 
ties are valuable, rich, and extensive, this problem of routes of communication must 
t4)Qch these towns, which are at present (and who wish to preserve this status) the 
principal points of supply, very nearly in their business relations, and make for them 
and for the transportation companies the prospective traffic of this rich mining and 
prodncing region an alluring prize. 

All hyiMometrical data collected by my party bearing upon this subject is attached 
hereto. 

Respectfhlly submitted. 

W. L. Marshall, 
First Lieutenant of EngineerB. 

Lieut. G. M. Whbejjcr, 

Corps of Engineers, in charge. 
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PRELIMINARY RKPORT UPON THE OPERATIONS OP PARTY NO. 3. CALIFORNIA SECTION, 
6E.4BON OP 1875-76, WITH A VIEW TO DETERMINE THE FEASIBILITY OF DI\TBRTINa 
THE COLORADO RIVER FOR PURPOSES OF IRRIGATION, BY LIEUTENANT ERIC BERG« 
LAND, CORPS OF ENGINE URS. 

Los Angeles, Cal., February 1, 1876. 

Sir : I have the honor to submit the following preliminary report with regard to the 
operations of party No. 3, California section. Geographical Surveys West of the One 
hundredth Meridian, during the field season of 1875-76 : 

DUTIES OF THE PARTY. 

The following extract from letter of instructions will explain the object and extent 
of the investigations with which I was charged : 

"United States Engineer Office, 
"Geographical Surveys West of the 100th Meridian, 

" San Frandsoo, Cal,,, June 10, 1875. 

" Sir : Yon are hereby assigned to the charge of a party specially organized for the 
purpose of making a preliminary examination with a view to a further and more com- 
plete investigation as to the feasibility of the diversion of the Colorado River of the 
West from its present channel, for the purposes of irrigation. Your present survey 
will be confined to that portion of the river embraced between the foot of the Lower 
Grand Cafion and the vicinity of the Needles, the results of prior examinations made by 
parties of the survey under my charge during the past few years having shown the 
impracticability of turniug the river from its present course at a point near the confiu- 
ence of the Green and Grand, or between that point and the foot of the Grand Cafion, 
to direct its waters to portions of its western basin. The following route to and from 
the scene of your labors is suggested : From Los Angeles direct to Point of Rocks, in 
the Mohave Valley, thence to station at Black's Ranch, thence via Ivan pah to Cotton- 
wood Island, on the Colorado. In returning, your line may leave the river near the 
Needles, running thenoe to the lower end of Coahnila Valley along the line of least pro- 
file. A reconnaissance-line duly checked by astronomical determinations and leveled 
barometrically will be measured, and as much mountain topography adjacent to this 
and other lines necessary to be traversed in the prosecution of your labors as time and 
meami will permit, should be gathered. 



110 

"At moantain-peaks occapied, such iostrumeotal observations will be taken as will 
permit of the introdaction of saoh points into a scheme of triangulation, hereafter to 
be developed, reaching; from the Coast Range near the latitude of Los Angeles to tbe 
ranges bordering on the Colorado after its great bend to the south. From present in- 
formation, the most feasible, if not the only possible, points within the above limits at 
which the river could be taken from its present channel and carried over large alluvial 
areas are : 1st, at or near Cottonwood Island ; 2d, mouth of Vegas Wash ; 3d, foot of 
Virgin Ca&on ; 4th, Needles. 

"If it is found practicable at either of these points to divert the entire body of the 
stream at any or all of them, you will cause surveys to be made sufficiently in detail to 
guide in the projection of the necessary constructions and to govern in the laying oat 
of a canal, with an approximate estimate of the cost of such works, including embank- 
ments and cutting. In this connection the surrounding country should be scoured iu 
search of the proper earth, rock, or other material requisite, and advantage of such 
examination should be taken to gather topo^aphy of the surrounding ridges in detail. 

" The flow of the river and the character of its sediments will be determined at Camp 
Mohave and at the mouth of the Rio Virgen. 

" Your attention should be especially directed to areas of marked depression along 
the route, and their geographical extent, with approaches thereto as far as practicable. 

" Incidentally you will determine the points at which artificial reservoirs can be 
most easily constructed, taking advantage of the contour of the snbdrainage basins; 
the more or less impermeable character of the soil underlying them ; the value for agri- 
cultural purposes of arid tracts encountered if water can be hiM, and the probable amount 
that can be reclaimed ; the analysis of alkaline, saline, and other deposits ; the probable 
climatic changes to ensue ; character of present vegetation ; probable changes in the 
average total flow of the river in different seasons, &c. Any suggestions or recom- 
mendations growing from your examinations will be freely communicated. The phys- 
ical obstacles of the section of territory to be traversed and visited are known to lie 
great, and your operations may be materially modified and restricted thereby. 



" Very respectfully, yours, 



"Lieut. Ekic Bergland, 

" Corps of Engineers,** 



"Geo. M. Whkeijcr, 
" Lieutenant of Engineers, in charge. 



ORGANIZATION. 



The party was organized at Rendezvous Camp, Los Angeles, Cal., and consisted of 
myself as executive officer and field-astronomer, 1 chief topographer, 1 assistant to- 
pographer, 1 geologist, 1 meteorologist, 1 odometer-recorder, 3 packers, 1 cook, a guide, 
and 3 enlisted men belonging to Company G, Twelfth Infantry; making, in all, 14 men. 
The means of transportation were 28 pack-mules and 1 bell-mare. 

DESCRIPTION OP THE ROUTE. 

The party left Rendezvous Camp on the 21st of June, and reached Martin's Ranch, at 
the mouth of the Cajon Pass, on the 29th of June. At this place a side-party was de- 
tached to make the ascent of Cucamonga Peak, and one of the enlisted men was sent 
by stage to Camp Mohave with barometer and psychrometer, to take observations 
during the summer, to which might be referred the observations taken on the route. 

The march to this place had been necessarily slow, as the mules were nearly all wild 
and unbroken when the party started, on account of which much time was lost in 
loading and unloading the packs, and keeping the animals on the road after the train 
started from camp each morning. 

From Martin's the route was through the Cajon Pass, over a divide of 4,487 feet alti- 
tude, thence across a portion of the Mohave Desert to the Mohave River, at Lane's 
Upper Crossing. The slope is gradual from the divide to the river, a distance of 16 
miles. This is a barren waste, without wood, water, or grass. The only vegetation 
seen was sage-brush, stink- weed, a few Juniper-bushes, and several varieties of the cac- 
tus family. 

The yucca trees, which are found here in great numbers, obtain a height of 30 to 40 
feet, and present the appearance of a magnificent forest. Rabbits, jack-rabbits, and 
field-rats were theonlv animals seen ; an occasional bird ; but lizards and horned toads 
were noted numerously. The soil consists mostly of coarse gravel, but could be made 
productive if it were possible to irrigate it. 

The river at Lane's Crossing was about 100 feet wide, with a maximum depth of 3 
feet. A considerable volume of water flows through this portion of the river at all 
seasons, all of which disappears in the sand a few miles below. 

From this point the route followed the river to Point of Rocks Station. My instruc- 
tions were to proceed north from this place as far as Black's Ranch, and thence east- 
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wardly to Ivan pah. From the appearance of the country already traversed, and from 
information gathered alc-ng the route, I concluded that the attempt would be hazard- 
OQS in the extreme. But little rain had fallen during the previous ten months through- 
oat all that section of country. Springs, which formerly had never failed, were found 
dry, and no grass or other feed for the animals could be obtained if we left the river ; 
bence, I concluded to follow the course of the river as far as the Saline Flats of the 
Mohave, called Soda Lake by Lieutenant Whipple. This latter place was reached on 
the morning of July 13. 

The route to the Saline Flats of the Mohave kept near the bed of the river, in 
which running water is seen at but few places, and in diminishing quantity bs one pro- 
ceeds toward Soda Lake Spring. Water can be obtained by digging a few feet in the 
sandy bed of the river at almost any place. Vegetation occurs at points along the 
river where the water comes near the surface, and at several points along the route, as 
Point of Rocks, Cottonwood Station, and near old Camp Cauy. Extensive groves of 
Cottonwood and mesquite trees are found. Grass was scarce along the river on account 
of the great number of sheep which had lately passed over that route on their way 
to Arizona. 

Between Grapevine Station and forks of the road, the road crossed the bed of a dry 
lake or basin. The bed is^clay,! baked hard and dr}% and perfectly smooth. Not a par- 
ticle of vegetation is seen, nob even sage-brush. It is about 2 miles wide and 4 miles 
long. During the rainy season, water accumulates here to a depth of a few inches, 
the clay becomes soft, and the road is impassable for wagons and animals. 

The beat during the day kept on increasing as we descended the valley, the ther- 
mometer indicating over 100^ in the shade nearly every day. The nights were gener- 
ally cool, at one time the minimum temperature being as low as 44°. At Soda Lake 
Spring, however, no respite from the heat was obtained at night. The hot, dry wind 
coming from the south was almost suffocating, removing the moisture rapidly from the 
body, thus necessitating a great consumption of water to keep up the supply. The 
water here is obtained m>m a spring from which flows a considerable stream, clear and 
limpid, but stronsly alkaline, and nauseating when drunk in large quantities. The 
Saline Flats of the Mohave constitute a basm about 20 miles long, with an average 
width of nearly 10 miles. The surface is composed of a white crust of saline and alka- 
line material deposited from the evaporated water. In the summer months nearly the 
whole basin is dry, but after heavy rains during the winter the surface is covered with 
water which is too brackish for use by animals or men. 

Splendid mirages were seen here which gave the distant portions of the basin the ap- 
pearance of a large lake. The illusion is perfect, and tales are told of weary and 
thirsty travelers who have hurried on to quench their thirst, only to be disappointed 
and meet a horrible death. 

The drainage of the basin is toward the north, and the supposition is that it is con- 
nected with Death Valley, but this surmise has not yet been proved to be a fact. 

From Soda Lake Spring to Cottonwood Island on the Colorado River, the route is 
northeastwardly after passing around the north end of the basin, over a range of 
mountains to Ivanpah, a small mining town, which contains one stamp-mill and a 
Bmeltiug-fumace ; tnence eastwardly across the dry bed of a basin without outlet, of 
considerable extent, over the summits of the Providence range, then down a gradual 
slope to the Colorado River at Cottonwood Island. 

The route to Ivanpah is a trail, very heavy and sandy in some places, but passable 
for wagons with light loads. From Ivanpah to the summit of the river range there 
is an Indian trail practicable for riding and pack animals. From the summit to the 
river there is a gradual slope, the trail which follows the bed of the wash being prac- 
ticable for wagons. 

The only water found between Soda Lake Spring and Ivanpah was at Hallovan 
Springs, Camp 17, and France's Spring, Camp 18. At the former the supply was limited. 
Between Ivanpah and Cottonwood Island no water was found except at Grossman 
Spring, Camp 20. 

At Ivanpah we were assured that an abundance of water would be found in wells on 
the east side of the basin ; but on arriving there the wells were found dry, and it be- 
came necessary to push on to the spring. There but a small quantity of water was 
found, which was soon exhausted by the animals. The mud and decayed vegetable 
matter which nearly filled the spring were then removed, but the water trickled in so 
slowly daring the night that there was not enough for the animals in the morning, 
fiat little grass was found on this part of the route. '* Gallete '' grass, very coarse and 
dry, was found in considerable abundance east of the Imsin, near Ivanpah ; the latter 
place obtains its supply of grass here. Near the summits of the ranges some bunch- 
grass was found and a better quality of " gallete," but generally the grass was too far 
from the water to be of avail. Hallovan Springs was an exception to this rule ; but 
here the water gave out, so we could not take advantage of the excellent bunch-grass 
found near this place. From the summit of the river-range we obtained the first view 
of the Colorado River. From this point it lay before us like i^ silver band, sparkling in 
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the sanlight, a most pleasant sigbt, as it gave assarance of abaadanee of water for i 
time at least. 

Cottonwood Island, with its majestic cottonwood trees and rich vegetation, afforded 
a pleasant relief to the eye, after having seen nothing but black, barren rocks And 
( parched, sandy valleys since leaving old Camp Cady. 

The island, which is 5 miles long and less than half a mile wide, is oocopied l>y ^ 
nnmber of Pah-Ute Indians. Others of the same tribe have rancberias along the ^nre9^ 
bank of the river. They raise a few vegetables, a little corn, melons, and wheat ; ba 
their principal food is the mesqnite bean. They bad no supplies to sell to oar partj 
as the products of their small gardens are consumed as fast as they ripen. They mak 
no efforts to catch fish, but occasionally shoot a mountain-sheep, and hunt le^ularl 
for a species of large lizard and the field-rat. They visit-ed our camp daily, be^^gio 
for bread and tobacco, but otherwise did not molest us, nor did they show any propen 
sity for stealing. 

At this place a party was sent to Camp Mohave for supplies to replenish our nearl;} 
exhansted stores, and after a few days' rest we proceeded up the river to Stone's Kerr;^ 

The trail followed the river closely as far as El Dorado Mill. From thence a tvicb 
detour bad to be made to get around the Blaick Cafion, and vse reached the river agaif 
at the month of Las Vegas Wash. From this point another detour was made to avoii 
the Bowlder Cafion. The route hence was up the Callville Wash, over the divide, anN 
down a gradual descent to the Virgen River, which was reached about 1.5 miles from 
its month ; thence down the Virgen to the ColoraMlo at Stone's Ferry, which point xvm 
reached on the evening of August 4. This part of the route was almost entirely doeti 
tnte of vegetation ; even the camps on the river afforded no grass for the animals. A' 
Bitter Spring, Camp 28, some salt grass wsis found, but it was poor feed for the animal* 
and harmed more than it benefited them. The water at Bitter Springs is decided!] 
alkaline and unpleasant to the taste. Signs of water were observed near the eammr 
of the Callville Wash, and some green grass was found in the immediate vicinity. Thi 
water of the Virgen was unfit for use by men or animals. It was intensely saline, ili 
color brick-red, and surface covered with floating slime of the same color. 

The trail from Cottonwood Island to Eldorado Mill is very rough, in some places put 
cipitous and dangerous, entirely impracticable for wagons. Thence to mouth of Lit 
Vegas Wash the trail is not so difficult, and nearly all of it could be traveled by lightl.'^i 
loaded wagons. Thence to Stone's Ferry the route is practicable for wagons. Call 
ville is entirely deserted ; the wood-work has been removed from all of the houses, ao4 
nothing but crumbling walls indicate the site of the city at the " head of navigation.' 

In the vicinity of Stone's Ferry and along the Virgen are found extensive deposits a| 
rock-salt, and near the ferry there is a natural curiosity called the ** salt well." This ii 
a hole in the mesa, nearly circular, with steep walls, partly filled with a strong^ 8oli% 
tion of salt. The greatest depth of water was found by sounding to be 96 feet, the di* 
ameter of the water-surface 118 feet, high- water mark above present surface 4 feelk 
and surface of water below crest of well 43 feet. The surface of the water in the well 
was found to be 3.9 feet above the surface of the river at the nearest point. 

A considerable quantity of rock-salt is obtained in this vicinity, which is ased ii 
the reduction of ores both in Nevada and Arizona. 

At Stone's Ferry we remained until the 14th of August. The time was oocopied i4 
taking soundings and current-observations. A description of the method used and 
results obtained will follow. 

From Stone's Ferry, after crossing the river, we followed the road through a wasi 
which heads in the almost insensible divide leading to the Sacramento V^ley ; thetf 
along this valley to Chloride ; from this point, through Union Pass, to Hardy ville and 
Camp Mohave. The first march, from the river to Mountain Spring, is a long strotcJl 
of over 40 miles without water. The ascent from the river is gradual and at the rats 
of about 80 feet to the mile. The first 10 miles is through a narrow wash, destitute of 
vegetation, then the wash gradually widens into a valley of magnificent proportionSi 
bounded on the east by the Sacrameuto Mountains, and on the west by the river raug^ 
This valley was covered with different kinds of grasses — in the northern part princL« 
pally coarse gallete, but farther south more nutritious grass was found in quantities 
sufficient to feed thousands of cattle, which is not available becanse water cannot b4 
procured. Attempts have been made to dig wells in this valley, but no water has Ueeq 
obtained except in the vicinity of the springs near the summit of the valley. ThK 
spring at Nobmau's Ranch furnishes water lor about two hundred head of cattle. A| 
Chloride we obtained good water from a well about 40 feet deep. The town wsi 
almost deserted, but half a dozen men living there. The mines were not worked, an4 
the smelt ing-furnace stood idle at the time of our visit. There is a good wa;j:on-road a]| 
the way from Stone's Ferry to Camp Mohave, a toll-road having been built througli 
Union Pass. 

The weather was pleasant and temperature moderate in the Sacramento Valley, hnt 
as soon as we crossed the summit of the river range we began to experience the dry 
atmosphere and excessive heat that had been felt previously in the valley of the Colo* 
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rado. Camp Mohave was reached Aagast 20, and here we remained two weeks, tak- 
ing soundings and current-observations. 

On September 5 we left Camp Mohave, moving down the east bank of the river to 
Liverpool Landing, where a crossing was effected by means of a small ferry-boat. 
Thence down the west bank to a point opposite Ehreuberg, where supplies were ob- 
tained for the return trip. The first part of the route was throngh the Mohave 
Yalley, as it is called in Lieutenant 'Ives's report, probably because it was then, as 
it is now, occupied by the Mohave Indians. The bottom-land fit for cultivation is 
on the east side of the river, and all is subject to overflow when the river is un- 
uBually high, which happens whenever there is a heavy fall of snow along the upper 
portion of the river. 

The Mohaves cultivate small patches of ground, raising vegetables, melons, com, and 
wheat. They are more industrious and provident than the Pah-Utes, and usually lay 
in a supply ror the winter, and have enough surplus to supply the post with melons 
and vegetables during the summer. Tbe valley ends at the Needles, where the mount- 
ains close in on both sides, forming a narrow cafion. Below this cafion is the Chem-e- 
hue-vis Valley, occupied by a portion of tbe Chem-e-hue-vis Indians. Thence down to 
Ehrenberg, the valley or bottom-land is of varying width, most of it being on the east 
side of the river. A few miles above Ehrenberg the river crosses over to the east 
side, leaving a wide bottom-land on the west side opposite this place. These bot- 
tom-lands, formed from the deposits of the river, have rich soil, and, with irrigation, 
could be made very productive, if tbe river could be confined to a constant channel and 
prevented from overflowing the bottom-lands. Along tbe river there is a rich growth 
of trees, principally Cottonwood, and here the fuel is obtained for the river-steamers. 

The road from Camp Mohave to the Needles is good. Thence, over the Needle 
Baoge, the trail along the river is in places very difficult, and practicable only for 
pack-animals. After crossing tbe river at Liverpool Landing the trail leaves tbe river 
to the left, passing around Mount Whipple, ana, after crossing the Monument Range, 
strikes the river again nearly opposite the Indian reservation at old Camp Colorado. 
Thence to Ehrenberg the trail follows the river, part of it being difficult and fatiguing, 
as it continually crossed deep washes. After crossing the river, grass was scarce, the 
best supply being found, us usual, where the water was not accessible. 

From Ehrenberg we followed the old stage-road to Chucka walla, thence to Dos Palraas, 
Loe Torros, Agua Caliente, Whitewater, through the San Gorgonio Pass to San Ber- 
Bardino, and thence back to Los Angeles, which point was reached October 4. 

After crossing the river-bottom opposite Ehrenberg the road ascends to the first sum- 
mit, which is 934 feet above sea-level. West of Chucka walla we cross another divide 
at an altitude of 2,t>89 feet ; thence the slope is downward to Dos Pal mas, beyond 
which place the road crosses a portion of the low basin below sea-level. From thence 
Ihe ascent is slow and gradual to tbe summit of San Gorgonio Pass, which has an alti- 
tude of 2,743 feet. Westward from this point there is a gradual descent to Los Ange- 
in. The road from Ehrenberg west as far as Los Torros is tolerably good. From 
flhe latter place to Agua Caliente it is very sandy and difficult for wagons. This por- 
ion of the Coahuila Valley is covered with immense sand-hills, some of which seem to 
le permanent, as large-sized mesquite and other brush grow on their summits. Others 
^e constantly shifting their position, according to the direction of the prevailing 
rinds. From Agua Caliente to San Bernardino the road is good and the grades easy. 
The stages having been taken off this route and trans&rred to tbe Mohave River 
OQte, most of the stations had been abandoned, hence we found it difficult to obtain 
%u>T and feed for the animals at several points. At Ehrenberg I was assured that 
«ter of good quality and sufficient quantity would be found at Mule Spring Station, 
Bt on arriving there no trace of the well could be discovered, and not a drop of water 
Itained. A cloud-burst had occurred a few days previous to our arrival, th*) water 
onj which had formed a new wash over the site of the well, and it had been coin- 
etely filled up and obliterated by the sand and gravel washed down from the hills. 
le sand in tbe bottom of the wash was still moist, which gave us hopes that water 
%ht he obtained by digging, but our efforts were in vain, and we were forced to start 
^ r Chuckawalla, though uncertain if water could be procured there. After a long 
^ vch of over 40 miles the latter place was reached late in the evening, and, fortu- 
m (ely, water was obtained here. Some of my men suffered (mentally, at least) 
^ isiderably from thirst before this place was reached, as the contents of the canteens 
^i given out long before we reached it, and had we not obtained water here thecon- 
l|aencee might have been serious. The springs of Chuckawalla had been filled up 
I the washing from a cloud-burst, also, but a couple of men had gone tbere a few 
Ts previously to open the station, and they had removed the sand and gravel from 
\ springs. The water here is quite good, it having but a slight alkali taste. At Dos 
'mas the water is very alkaline and salty. Quite a stream issues from the ground 
his place. At Los Torros the water is good, and there is a plentiful supply of it. 
A Caliente the water is warm and sulphury ; its temperature is about 100^. On 
g, it loses most of its sulphury odor and taste. White River rises in the San Ber- 
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nardino Range, flows across the Yalley, and disappears in the sand near the hase of 
the San Jacinto Peak. 

Green **^allete" grass was foand in the washes near Male Spring Station. These 
washes also contain a plentiful supply of mesqnite trees and a few willows. At Dos 
Palmas there is a little salt grass. Los Torros and Martinez are fertile spots in tbe 
desert. Here the water rises near the sarface and the soil remains moist the whole 
year, hence vegetation flourishes and the gronnd is eminently fit for cultivation. At 
these places and at Agua Caliente are found numerous Indian rancherias, occupied by 
the Coahnila Indians. These Indians cultivate small garden-plats and raise some 
grain and vegetables. 

The temperature was high when we passed through the valley, and in the lower por- 
tions of It the heat was excessive, being about tbe same as had been experienced on 
the Colorado River, although it was now the latter part of September. The atmosphere 
was also very dry, and the same hot, desiccating winds were encountered here. Por- 
tions of this valley bear unmistakable evidence of having been covered with water. 
The beach-line is very distinct Just before reaching Dos Palmas, and also in the vicinity 
of Los Torros. Great quantities of shells are seen in a good state of preservation near 
this beach-line, which would seem to indicate that the time the lake existed was not 
very remote. 

After attaining the first summit from Ehrenberg a valley of considerable extent is 
seen to tbe west, which apparently has no outlet. This basin is not as low as that of 
the Coahuila Valley. (On passing this summit on my second trip I ascended a high 
peak near the road. Tbe view obtained from that point leads me to believe that the 
valley referred to has a drainage to the river through a wide wash several miles above 
the Lagura.) 

SECOND EXPEDITION. 

By letter of instructions dated United States Engineer Office, Geographical Surveys 
West of the One Hundredth Meridian, Washington, D. C, January 19, 1676, 1 was di- 
rected to organize a party and proceed to Ehrenberg, on the Colorado River, thence 
down the western bank to tbe boundary, for the purpose of continuing tbe investigation 
as to the feasibility of the diversion ot the river for purposes of irrigation, and also to 
determine, if practicable, the approximate area of the depression below the level of 
tbe sea. The middle route, via Temecula, was specified as the inward route from Fort 
Yuma to Los Angeles. 

ORGANIZATION. 

The party was organized as follows: 1 execntive officer and field astronomer; 1 
topographer ; 1 assistant topographer ; 1 meteorologist ; 1 odometer recorder ; 2 pack- 
ers ; 1 cook ; 1 teamster ; 2 enlisted men. Total, 11. 

Means of transportation were : 10 riding-mules ; 7 pack-mules ; 3 extra mules ; 6 team- 
mules. Total, 26. 

One enlisted man, Sergeant Eugene Faniham, Company G, Twelfth Infantry, was left 
at Los Angeles as barometer observer during my absence. I will take occasion to 
remark here that he performed his specified duties to my entire satisfaction, recording 
the observations carefully and accurately. 

DESCRIPTION OF ROUTE. 

From Los AngeUt City to Ehrenberg^ Camp 14.^The party left Los Angeles February 
13, and reached the Colorado River opposite Ehrenberg, Ariz., March 3. The out- 
ward route was the same as the inward route of last trip. Several changes had taken 
place since we previously passed over it. The Southern Pacific Railroad was now 
finished as far as Whitewater Station, and the grading completed to a point opposite 
Indian Wells. Two stage-lines were running from the terminus of the railroad to 
Ehrenberg, and thence through Arizona and New Mexico. Consequently the atations 
had been fitted up and wells and springs cleaned out, so that the snpply of water was 
abundant. A few new wells had been duji^ and stations established by the new stage- 
line, (Wells's Express Company,) as at a point about half-way between Torros and Dos 
Palmas, and another 6 miles east of Mule Spring Station. A well was being dog on 
the Chuckawalla Bench, between Ofion Springs and Chuckawalla, with bat little 
chance of striking water. 

The country appeared rather more sterile and forbidding than before, as the mes- 
qnite trees had lost their leaves, and not a spear of green grass was to be seen between 
Whitewater and Ehrenberg. The temperature was. however, tolerably cool during 
day, and the nights were sometimes quite cold. Ice formed during the night at Whittr- 
water, Chuckawalla, and one night at Ehrenberg. The day we went from Cafion 
Springs to Chuckawalla we bad a drizzling rain, and this was accompanied by a cold, 

Eierciug wind on the high mesa near the divide. At Ehrenberg the river was found to 
e about 2 feet lower than it was at the time of our first visit. A long sand-bar was 
exposed between the ferry-landings, which rendered it necessary to tow the ferry-boat 
half a mile upstream before a crossing could be efiected.< 
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From Ehrenherg to Fort Tuma, Camp 19. — There being no wagon-road near the west- 
ern bank of the river, I was obliged to cross my wagon and team, and send it down the 
river on the eastern side via Tyson's Wells and Gila City. The party with the pack- 
tnin proceeded down the river, keeping as close to the bank as the conformation of 
the country would permit. We left Ehrenberg on the 8th day of March, and reached 
Fort Yuma March 12. Camp 15 was on the river, near an Indian rancheria ; Camp 16, 
at Panchos Ranch, a deserted Mexican hut ; Camp 17, at Ronnd Hill, (Ia'cs,) just below 
Light-house Rock; Camp 18, at Picacho Mill, in the Cane-brake Canon, (Ives.) The 
route from Camp 14 to Camp 15 is mostly a wood road ; from Camp 15 to Camp 16 a 
trail impracticable for wagons, but not difficult for pack-animals. Several detours 
have to be made to avoid deep lagunas, and the trail leads over a long sand-flat in the 
nver-bottom. From Camp 16 to Camp 17 the trail is mostly in river-bottom, but at times 
on mesa, where it crosses several deep, dry washes. At time of high water the trail 
in the river-bottom cannot be used at all ; travelers then have to take the trail along 
the mesa and over projecting spurs of the mountains, which is very steep and difficult 
in several places. Near Camp 17 was found the only patch of grans along the river. 

From Camp 17 to Camp 18. — Trail near the! river principally on the mesa, crossing 
frequently deep washes with high, steep sides. Camped at the Mill. This mill, which 
has five stamps, was standing idle, and had a sheriff's writ of attachment nailed to the 
door. The ore found at the mill is said to yield $17 per ton. It is friable and easy to 
crush. The mines are located up a wash near the Chimney Peak. A ^ood wagon-road 
leads from the mines to the mill. No wood, except mesquite, in the vicinity. 

Camp 18 to Fort Yuma, Cal, — ^At the Mill the trail leaves the river, and follows the road 
to the mines until the vicinity of Chimney Peak is reached, when it leaves the wash . 
and ascends the mesa. This has a gentle slope up to an altitude of over 700 feet. Near 
the summit a number of Mexicans were working placer-diggings. Water being scarce, 
they used the dry process for separating the gold. The yield is small, but is enough to 
pay industrious men well. 

The descent to the river-bottom on the south side of the divide is through a narrow 
wash orcafion, whose walls are almost perpendicular, and sometimes overhanging, and 
in some places not more than 6 or 8 feet apart, and over 50 feet high. The side washes 
are deep, narrow fissures, too narrow for the passage of a pack-mule. The river-bottom 
is several miles wide, and the soil of the same character as that observed above Ehren- 
berg. It is covered with mesquite trees and arrow-weeds ; nearer the river, however, 
are found a number of large cottonwood trees and willows. 

At Fort Yuma, the commanding officer, Major Mizner, Twelfth Infantry, kindly 
allowed me to use a vacant building near the ferry for the shelter of mv party, and 
daring my stay at the post he and the other officers willingly gave me all the assist- 
ance I required, as also did Captain Bradley, assistant quartermaster, in charge of 
Yiima quartermaster depot. 

During our stay here, current-observations were made and soundings taken, to de- 
termine the discharge of the river. At this time the river had reached its lowest 
stage ; no rise from melting snow in the upper portions of the Colorado or Gila Rivers 
had yet taken place, hence the discharge shows the minimum amount which the two 
rivers combined will furnish. Experiments on evaporation were also made here. 

April 2 the party left Fort Yuma, foUowiug the road along the west bank of the 
riv(»r to Algodon Station, just below the boundary -line. At this place the party was 
divided. 

A portion, with the pack-train, went in a southerly direction to visit the hot springs 
and mud volcanoes in the vicinity of Mount Purdy, while the remainder, with the 
wagon, followed the stage-road. The parties were to meet at New River or Indian 
Well Station. 

Algodon, via Mount Purdy, to Mud Voleanoea, — The road taken by the side party loaves 
the main road a short distance below Algodon, when it leaves the river-bottom. The 
direction thence is southwesterly toward Mount Purdy. It crosses severid of the channels 
of New River, which at this time were entirely dry. Water was found in three places 
along route, contained in natural reservoirs, these being depressions in the dry chan- 
nels. The last water occurs about ten miles from Mount Purdy. Here the kegs were 
filled, and a dry camp made near the base of this peak. Thence the distance to the 
volcanoes is about 5 miles. 

The country from Algodon to Mount Purdy is nearly level ; the portion near the river 
is thickly covered with mesquite trees and willows. As the distance from the river 
iocreasee the ve^tation becomes more sparse, until, within 5 or 6 miles of Mount Purdy, 
the plain is entirely destitute of it. The ground here is covered with a crust of salt 
for many miles in extent. At the base of Mount Purdy there is a stream of running 
water, which is intensely salt. This flows toward the northwest, or in the direction of 
Xew River Station. Mount Purdy is the crater of an extinct volcano. The crest is 
about 600 feet above the level of the plain at its base, and the interior of the crater is 
tilled up to within about 100 feet below the crest. From the summit a good view is 
obtained of the surrounding countryicxcept^toward the west, where the Cocopah range 
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obstructs the view. From Mount Pordy to Mad Volcanoes the direction is soatheAst, 
the distance about 10 miles. Trail is good most of the way, the only difflcnlt 
placA being the crossing of a salt creek with marshy banks. After crossing this 
creek the trail is on a hard, gravelly mesa until it nears the mud volcanoes. 
The ground within an area of SK) by 506 yards is covered with large and small 
craters formed from the mud which has been thrown up into conical 'mounds. These 
mounds vary in height from 3 to 6 feet, and in diameter, at the base, from 5 to 20 feet 
Some have large open craters, within which the hot mud can be seen constantly boiling 
and bubbling. At short intervals columns of mud are thrown up to the height of 4 to 
6 feet, but no regnlarity in the pulsations could be discovered, nor did they occur at 
the same instant in the different craters. The smaller cones had small openings at 
the apex, from which issued sulphurous vapor with a hissing noise.* The center of 
this area was occupied by a lake of boiling mud, all parts of whose surface were con- 
stantly agitated, and from ^hich the mud was occasionally thrown up several feet in 
height. A small pond of clear water is situated within the area covered by the mnd 
volcanoes. The temperature of the water is 100^. A small spring of clear water was 
found near the mud lake with a temperature of I9y^. A large pond or lake of clear 
water is situated east of the mud lake and at a lower level. The water of this lake has 
a temperature of about 96^, and also has a strong taste of alum. The temperature of 
the boiling mnd was found to be 210^, and that of the vapor issuing from the smaller 
orifices was about the same. A large mound situated some 200 yards to the soatlieast 
of the mud lake appears to have been thrown up by this volcanic action. The crust is 
composed principally of sulphur, much of which occurs as pure crystals. It is not in 
action now, but the hollow sound heard when walking over it seems to indicate that 
the mound is a hardened crust with a partly-filled interior which possibly communi- 
cates with the active volcanoes. The liquid mud is black, but on drying it becomes 
gray, and is very pungent to the taste. A quantity of this mud was collected for analy- 
sis, and bottles of water from the lake, pond, and hot spring were obtained. 

The surface of the ground between Mount Purdy and the mud volcanoes is dotted 
over with extinct sol&taras, with here and there one from which hot vapor issues. A 
few were also observed east of Mount Purdy. Indians living in the vicinity and old 
white settlers say that at night flame is seen issuing from these volcanoes, and some- 
times high columns of steam. This usually occurs during an overflow of the river. 

From Mud Volcanoes to Indian Wells. — After visiting the volcanoes the side party 
returned to camp, and started the following day for New River station. The route 
follows closely one of the New River channels. These channels can be detected by the 
rich growth of meequite trees, which grow in the bed and along the banks. The soil 
is very rich, and after an overflow the grass springs up and matures rapidly. When 
we passed these flows were entirely dry and destitute of grass, there having been no 
overflow for several years. 

At New River Station water is obtained from a well in the bed of New River ; water 
brackish and disagreeable to the taste. Between New River and Indian Wells Station 
we followed the stage-road, which here passes over an almost level plain, when we had 
the phenomena of mirage the whole day, the plain appearing as an immense lake of 
water. At Indian Wells we were joined by the main party, who followed the road. 
Here also we experienced one of the most disagreeable reatures of this desert country. 
Shortly after our arrival in camp it commenced to blow. The winds increased in force, 
and soon a hurricane was blowing. This wind carried with it clouds of fine sand, 
which penetrated eyes, ears, and nostrils, as well as instruments and provisions. 
Traveling or work of any kind was out of the question. There was nothing to do but 
to wait until the wind subsided. After three days of impatient waiting there was a 
lull in the storm, and during the night the clouds of sand settled so that we could see 
some distance in front of us. During this storm high mounds of sand had accumulated 
around the houses at the station whenever the smallest obstruction permitted a slight 
lodgment. The wood-pile disappeared entirely, being covered over with some 3 feet 
of sand. The effect of these sand-storms seems to be to cover the plain to the w-est of 
Indian Wells with sand-dunes. A few years ago the sand had not reached Indian 
Wells, but the station is now entirely surrounded with sand-hills of varying height. 

From Indian Wells Station I ascended Signal Mountain. The aneroid indicated an 
altitude of 2,300 feet at the summit. Here an extensive and extended view was ob- 
tained of the greater portion of the Colorado Desert, Lake Maquata (Stretch,) a salt 
lake on the west side ef the Cocopah Ran^ was seen to be almost dry. The water 
lines on both sides of the range could be plainly discovered, and the cones of the mud 
volcanoes in the Coahuila Valley were seen with the telescope. The northwestern end 
of the sand ridge lies nearly due north from this position. The eastern end is near 
Algodon Station. The course of New River could be traced, as it bends to the north west 
of the station, and continues on into the desert. There is no grass or other vegetation 
on the mountain except a few bunches of " palo verde^' near the summit. No water 

* Note.— On approaching these cones the rumbling noise within could be distinctly 
heard. 
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wan discovered iu the vicinity or on the monntain. Galleto grass in considerable 
Abnndance grows on the plain at its foot. 

From ludum Wells, CaL, to Lon Angeles, Col. — The party left Indian Wells on the 1 4th of 
April, and made a dry camp near Sacket's Well. This well has been entirely obliterated, 
and no water is found between Indian Wells and Carizo Creek. From this latter place the 
rout« leads through Valleci to, Sau Felipe, Warner^s Valley, Oak Grove, Bergman\s Teme- 
cnla, Lagnua Grande, Temeacal, down the Santa Ana Cailon to Anaheim, and thence to 
LoH Angeles, which place was reached on the 7th day of May. The road is tolerably good, 
except over the Carizo Creek Hill, Vallecito Hill, and throngh Valle(5ito CaHon, From 
Indian Wells to Vallecito it is quite saudy. A little sjilt grass was found at Vallecito, 
but at San Felipe and westward good grass for the animals was obtained. Some of 
th»\«^' valleys were very beautiful, being covered with wild flowers of different hues, 
which, mingling with the rich green of the flourishing grasses, m;idea pleasing picture 
for the eye. Water in abundance was found in these valleys, and of good quality, 
except at Vallecito. The passage through the Santa Ana Cafion was rather difficult, 
Ob the river had to be crossed seven times, and the 'stream was rapid, and bottom, in 
places, composed of dangerous quicksand. 

THE DIVERSION OF THE RIVER. 

This subject will now be considered. The Colorado River from the month of the 
Grand Cafion down to Chem-e-hue-vis Valley, just below the Needles, may be said to 
flow through a caQon which occasionally widens into a narrow valley, as at the mouth 
of the Virgen, La« Vegas Wash, Cottonwood Island, and the valley from Hardy ville to 
the Needles. These valleys are separated by spnrs and ranges throngh which the 
river has cut it« way, forming the Bowlder, Black, and Pyramid (Ives) Canons, and 
the canon of the Needles. 

Below the Needles we have the Chem-e-hne-vis Valley, which is again separated 
from the Great Colorado Valley (Ives) by the Monument Range. 

The ranges between which the river flows are nearly 4,000 feet high at the great 
bend, the divide on the west side opposite Cottonwood Island being 3,900 feet, and 
that on the ea»t side at Union Pass 3,800 feet; while the summit of the Sa<;ram.ento 
Valhjy near Chloride is about 4,100 feet above sea- level. As we proceed southward the 
river ranges become sensibly lower. Thus the highest altitude of the trail over the 
Monument Range is 2,300 feet, and the summit of the river range on the west side 
opposite Ehrenberg is 934 feet. Beyond the ranges which inclose the river are other 
hifrher ranges, with valleys between, whose altitudes are greater than that of the river. 

These topographical features can be plainly seen by referring to the map and profiles 
of the route. This being the case, it is evident that the river cannot be diverted from 
its present bed between the mouth of the Grand Canon and the head of the'^great Col- 
orado Valley. 

In this valley there is a large area which could bo made productive if irrigation were 
practicable. An effort in that direction has been made at the Indian reservation at 
old Camp Colorado, on the east bank of the river, above La Paz. Here an irrigating- 
canal several miles long has been tried. From the information I received about it (I 
did not have an opportunity to inspect it) I learned that the soil was so porous and 
nnntable that the banks were constantly undermined, causing them to cave in and fill 
the canal. After repeated trials the projector had concluded to flume the entire caual, 
which can only be done at great cost where lumber is scarce and prices high. Even if 
irrigation were practicable, it would be necessary to build levees to prevent the river 
from overflowing the bottom-lands and destroying the irrigating-canals and ditches 
The Great Colorado Valley is terminated at the south by the Chocolate Range, through 
which the river passes, and emerges from the Purple Hill Pass into the wide valley, 
which extends to its mouth. 

Below the Purple Hills there are no formidable mountain ranges on the west side of 
the river, except a short detached range, called the Cargo Muchacho, and Pilot Knob. 
The divide between these mountains is about 278 feet, while the altitude of the water- 
surface at Fort Yuma is 120 feet. A canal through this opening would therefore re- 
qoire a cutting of nearly 160 feet, and, besides, would have to cut through the sand 
ridge west of Pilot Knob in order to gain lower ground more rapidly than by keeping 
to the north of the sand-hills. Even in this case the length of the canal from Port 
Ynma to the point where the surface of the ground is of the same altitude as the water- 
surface at the latter place w^ould be at least 30 miles long. 

Tbefle conclusions are arrived at from data obtained from the Texas Pacific Railroad 
Rurvcys, and also from levels run by my party from Hanlon's Ferry over the divide 
north of Pilot Knob. In order that the canal should be entirely within the California 
honndary, it mnst cross the divide to the north of Pilot Knob. This, as has already 
l>een shown, wonld necessitate a long, deep cutting, partly through rock, and a passage 
through the sand ridge. This passage could only be effected by means of a flume or tun- 
nel, to pn>tect it from filling up with sand. A canal from some point below the bound- 
ary wonld be more practicable and less expensive in construction and maintenance. A 
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line of levels was mn from Fort Ynma to Indian Wells, and to the dry camp beyond. 
The profile shows that there is a steadj* descent, with but few breaks, from the altitude 
of 137.89 feet at Fort Yoma to 3ti.8 feet'below sea-level at a point 6^ miles west of Indian 
Wells. From this point the rise is rapid and constant up to the mountains which l)onler 
the desert on the west. One of the branches of New River leaves the Colorado near Algo- 
don station, and this artificial channel might be utilized in the construction of acanalfcr 
diverting the water of the river into the depressed area to the northwest. The exact 
course of this canal cam ot be determined without further surveys, but it seems proUable 
that it would be necessaiy to run it below the boundary -line nearly as far as Seven WWh 
in order to avoid the sand ridge. From this point it could bend more or less toward the 
north, according to the downward slope of the surface in that direction. The ainonDt 
of cutting required is difficult to estimate without further surveys, but it would doubt- 
less be moderate, as the water flows into this area from the river when it overflows its 
banks. From several persons who have resided for years in this section I have obtained 
the following information with regard to the flow of the water through New River and 
changes in the bed of the Colorado. Mr. Hanlon, owner of the ferry at Hanlon's Ferry, 
7 miles below Fort Yuma, says : "The channel of the Colorado opposite Pilot Knob ii 
now about three- fourths of a mile east of where it was at the time of Mr. Wozencroft's 
examination. It then runs close to the point of rocks which jut out from the eastern 
base of Pilot Knob. In June and July, 1861, there was a great overflow. The cnrrent 
at Alamo Station was more rapid and four times greater in volume than at Fort Yuma 
now, (March, 1876,) water flowing to the northwest toward the desert." 

Mr. McMasters, station-keeper at Algodon, says: 

"The great sand billows southwest from Pilot Knob are constantly moving toward 
the south, caused by the prevailing north winds. There has been no overflow for three 
years. During years of unusually high water in the river the water was 2 feet deep in 
the station-house, which is 600 yards from the river. (Judging by the depth of water 
in the well at the present time, the river must have risen about 17 feet above its pres- 
ent stage.) Captains Poole and Polhemus, of the Colorado Steamboat Line, say that 
up to 1864, during summer, at high water, boats took slough at base of Pilot Kuob. 
The highest floods occurred in 1862 and 1867." 

Mr. Conners, engineer on steamboat, says : 

" Crossed New River at Indian Wells in July, 1862. Water 7 feet deep and flowing 
north. Volume about twice that of the Los Angeles River in July." 

Mr. Redondo, butcher at Yuma, says : 

" Slough from Algodon runs to New River, and from there came the water of New 
River during the heavy flood of 1862." 

Mr. Jaeger, owner of ferry at Fort Yuma, and a resident of the place since its estab- 
lishment as a military post, says : 

" Heavy floods in 1840, 1852, 1859, 1862, and 1867." 

Tasted the water flowing in channel at New River Station in 1662, and found it fresh 
water. A Mr. Jones (now dead) told me that he came along the west side of the f!;reat 
desert basin in 1862, on his way from San Bernardino to New River, and saw in the 
basin- a great lake some 60 miles long by 30 wide. This came from the overflow in 
1862. • 

From information obtained and examinations msde, it may be taken for granted 
that there is a current which sets in along the channels of New River during bigb 
floods, and that this current flows toward the north into the depressed area. At tbt 
same time, a large portion of the country between Pilot Kuob and Mount Punly iiJ 
submerged, as are also portions of the plains or meadows between Signal Mountain 
and Indian Wells. On the subsidence of the water these plains soon become dry, and 
also the difierent channels of New River, except in the deeper portions, where rt-^tr- 
voirs are formed, in which water remains for a year or more, depending on its deptb. 

Several questions of importance remain to be considered in this connection, such as 
probable difficulties and cost of keeping the channel free from sand blown in from tbo 
sand-hills, as well as from the settlement of the sediment in the water. These camu^t 
be determined without closer investigation and a more detailed survey. 

The area of the depressions below sea-level can be obtained approxinuately from data 
obtained from Southern Pacific and Texas Pacific Railroad surveys, together with the 
level-lines run by my party. The accompanying sketch shows the outlines of this area. 
as well as the directiou and extent of the lines of profile, and altitudes at ditlerei'i 
points; these altitudes all being referred to the Southern Pacific Railroad beiiob- 
mark at Fort Yuma. From these data it aj^pears that the northern limit of tluMk- 
pression is near Indian Wells, in the Coahuila Valley, and extends westwardly Wlovr 
the Mexican boundary. This gives an approximate area of nearly 1,600 square luiles 
lying within the limits of California. ' 
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CURRENT OBSERVATIONS. 

Observations for ganging the Colorado River were made at Stone's Ferry, Nov., 
Camp Mohave, Ariz., and Fort Ynma, Cal. 

The surface-floats used were (for want of better materials) made from thin boards, 
obtained from packing and cigar boxes. A piece of sheet-lead was nailed to the under 
surface to steady the float and bring its upper surface near the surface of the water. 
A small flag was attached to the upper side by means of a wire about 3 inches long. 
As but one boat could be obtained at Stone's Ferry and Camp Mohave, a sufficient 
number of floats were made and allowed to run throuj^h without being picked up. 

At Stone's Ferry the subsurface-float was a box 10 inches square by 14 inches high, 
open at both ends, and weighted with lead to sink it. This was attached by a cord to 
a small empty canteen, which served to keep it at a constant depth. To the box 
was attached a long trail-cord, which was paid out as the float left the boat, and by 
which it was polled back after making the transits. On account of the rapid current 
and the resistance offered by the box, it was extremely difficult to draw it back to the 
boat ; hence a large canteen, which was nearly tilled with water, was substituted for the 
box. This canteen was 9 inches in diameter, and 3^ inches thick. Even this required 
great exertion in puUing it back to the boat, and the trail-cord finally broke, allowing 
the whole arrangement to float down the river. 

The boat used here was large and unwieldy, extremely difficult to manage in the 
rapid current. As no anchor could be obtained, a substitute was used in the shape of 
a sack filled with st'Ones. This had to be very heavy in order to hold the boat against 
the strong current, making it very tedious and laborious to handle. A base-line of 280 
feet was carefully measured on the south bank and transits placed at the extremities. 
The times of transit were taken by a separate observer. The boat was pulled into po- 
sition and the anchor dropped. It was then located by means of the transits, sound- 
ing taken, and at a signal from the observer at the upper transit a surface or subsurface 
float was sent out from the boat, the time and position of the float at each transit being 
noted by the observers. As material for surface-floats was scarce, chips were occasion- 
ally thrown in and their transits noted. 

A sufficient number of soundings were taken to determine the cross-section of the 
river opposite the base-lines, and meander-lines were run and topographical stations 
made to furnish material for a complete topographical sketch of the locality. 

For plotting, the section was divided into divisions of 50 feet each, numbered con- 
secutively from the base-line. 

OBSERVATIONS AT STONE'S FERRY, NEV. 

The following values were obtained by measurement and computation. 
The fall of the river was found by leveling to be 2.13 feet per mile, or slope := 
0.000403 =». 
Area of seotion=5723 square feet = a. 
Width =480 feet = W. 
Wetted perimeter of section = 481.4 =p» 

Mean radius = :^ = r = 11.89 feet B= 7^*^^,, =0.4618. 

P (r+1.5)i 

Under the circumstances it was impracticable to take a full set of mid-depth obser- 
vations ; hence, reliance has to be placed on the results obtained from the surface- 
floatn. Sections were only measured between the transit-lines, consequently the for- 
iDnla for the slope cannot be used. The determination of the mean from the surface- 
velocity has been made according to the method indicated in chapter IV, Humphreys 
and Abbot's Physics and Hydraulics of the Mississippi River. 

No correction has been made for wind. 

The mean velocity as deduced, is t? = 3.217 feet, and the discharge, Q =: ra = 
18410.38 cubic feet per second. 

CURRENT OBSERVATIONS AT CAMP MOHAVE. 

The method of observation and the character of surface-floats were the same as at 
Stone's Ferry. 

The subsurface-floats used here consisted of a square tin can with top and bottom 
covers removed. This was kept at the required depth by means of a cord attached to 
a Boiall cork float which carried a small flag. A trail-cord was attached to pull the 
doat back to the boat, after making the transits, as but one boat could be obtained 
near the Poet. The base-line was 300 feet long, measured with a compensated steel 
tape. All the water passed through the section, except a small portion which flows 
through a shallow channel near the west bank. This had a cross-sectional area of 
10 square feet, and the water flowing through it a mean velocity of 1,25 feet per 
secjiud. 

The fall per mile obtained by leveling was, 1.2 feet or 8 = 0.000227. 
For the section at this place we have the following values : 
Area of section = a = 4628 square feet. 
W^idth = W = 1116 feet. 
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Wetted perimeter =p = 1116.7 feet. 

r =: 4.144 feel. 

h = .713 foot. 

For tbe same reasons as at Stone's Ferry, bat few subsurface-floats were observed, 
and the mean A'elocity has been computed from the mean surface velocity, as at that 
place, but here a correction was made, for wind. The results obtained are as follows : 

Force of wind =/= -f- 1.5, 

V = 2508.64 feet, and Q ra = 11610.93 + 12.5 = 11623.43 cubic feet per second; 
12.5 cubic feet added represents the discharge through the channel not included in the 
section. 

The river fell 5.11 feet from July 9 to September 5, according to observations taken 
at Camp Mohave. During the interval between August 11, when current observations 
were taken at Stone's Ferry, and September 3, when taken at Camp Mohave, the river 
at the latter place fell 1.84 feet. 

This will acconiit for the greater portion of the difi^jrence between the discharge at 
Stone's Ferry and that at Camp Mohave, as a rise of 1.84 feet will cause a correspond- 
ing increase of section at the latter place of over 2,000 square feet. A small portion is 
lost by evaporation, but a considerable quantity flows below the bed of the river, in 
sections where the bottom is sandy, as at Camp Mohave. 

CUIJKENT OBSERVATIONS AT FORT YUMA, CAL. 

Here the conditions were more favorable. Two boats were obtained, one of which 
was used to pick up the subsurface-floats after passing through the sections. The sec- 
tions were also more regular than at the former places, and mid-<lepth floats could be 
sent out fi'om all boa t-jHxsit ions without the annoyance of having them drag on the 
bottom at any point. The floats were of the same character as those already described, 
except that no trail-line was used with the subsurface-floats. The observations were 
taken March 15 to March 20, 1876. The river was then at its lowest stage, and at a 
constant height (or nearly so) during the time of observation. The base-line was 3(K) 
feet long, measured along the right bank below the ferry. The following values were 
obtained : 

A = 2726.5 square feet, 
W= 461.0 feet, 
J) = 4r>6.2 ft-et, 

r — 5.848 feet, 

h = 0.62J4 foot. 

With the above values, and the formula for mid-depth velocities (formula (25) H 
and A), we have: 

V = 2.809 feet, and 

2 = Va =1 7658.74 cubic feet per second. 

The following table gives the number of floats from which the calculations were 
made, and the mean surface on mid-depth velocity in each division at the three places 
where observations were made : 

Mtan divitiion velocities. 



> Fall per mile as determined by leveling = 1.21 feet. 



Divisions. 



Stsno's Ferry.. 
GampMoliave . 
Fort xoma — 



;z;«§ 



b i> 



98 .941.68 3.12 3.113.94 

173 .391 .90 1. 65:2. 73 3. 19 

80 1. 73 3. 77,2. 60 J2. 69 2. 7e' 



M 
M 



4.414.04 3.3.5 



X 



•2.26 



X 



1.08 



3. 13 3. 06 2. 92 i 76 2. 41 
2. 78,2. 74 2. 9(>:3, 22 2. 89 



X 



1.67 



Remarks. 



Sarfftce-floata calm. 
Surface*lloat8 wind-up=1.5. 
Mid-depth floats. 
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Sarface-floats calm. 
Surface-floats wind ap=1.5. 
Middcpth floats. 



The accompanying sketches and proflles show the location of the bases and the 
topography in the immediate vicinity, as well as the form and area of the sections. 

EVAPORATION. 

Experiments on the amount of evaporation were made at Stone's Ferry and Camp 
Mohave. The vessel containing the water was placed in tbe river so that it would 
retain the temperature of the river-water. The results were as follows : 

At Stone's Ferry several experiments, each one lasting from 2 to 3 days, showed the 
evaporation to be 0.23 inch per 24 hours. The atmosphere was dry and either calm or 
stirred by gentle breezes ; a few sand-storms of short duration occurred during the 



/ 




] 



121 



experiments. The thermomefcer ranged dnriug these days from 75° at sunrise to 114° 
at 3 p. m., while the temperature of the river- water varied from 79° to 81°.5 per day. 
The average relative hnmidity was, at sunrise, 0.459, and 3 p. m. 0.173. 

One experiment, made August 10, after heavy showers over a great extent of the 
surrounding country, showed a considerable decrease in the amount of evaporation, 
being O.ld inch for the 24 hours. The temperature of the air ranged from 71° at 
sanrise to 99° at 3 p. m., and the relative humidity from O.Hlo to 0.310. The tempera- 
ture of the river-water was the same as in the previous experiments. 

During the latter part of August, the experiments were continued at Camp Mohave. 

A strong hot wind blew during the day, commencing abtrtit 9 a. m., and lasting with 
bnt little interruption until sunset ; hence the amount of evaporation was much in- 
creased, as will be seen hy the following table : 



Date. 


Hoars. 


Temperature of 
air. 


Mean relative 
humidity. 


a 

c = 

> 


Remarks. 


Aa^^iHt 29 and 30 

Au^ist 30 


7 p. m. to 7 a. m 

7 a. Tu. to 7 p. m 

7 p. m. to 7 a. m 

7 a. ID. to 7 p. m 


95. 1-74. 4 1 0. 359 

74. 4-92. 0. 399 

1 

92. 0-72, I I 0. 351 
72. 1-92. 6 1 0. 3:)2 


0.15 
0.69 

0. U 
0.62 


Temperature of water, 80° , 

calm. 
Temperature of water, 82° • 

HtroD]; wiud; sand-storm 

after noon. 
Calm. 
Strong wind. 


Angost 30 and 31 

An);ut»t 31 











From these few experiments it is impossible to form any correct estimate of th 
yearly amount of evaporation iu the vicinity of Camp Mohave, since this amount is sub- 
ject to so many variations, depending on the temperatJire of the air and water, relative 
humidity, and force of the wind. It is evident, however, that the monthly evaporation 
will he much greater during the four hot months, June, July, August, and Septemberi 
which have an average temperature of 94°.8, than that during the cooler months. The 
mean temperature of May is 79°.47, while the mean temperature of the remaining 
months is only G5°.l F., as shown by the meteorological observations taken at this 
place. 

If we estimate the daily evaporation during June, July, August, and September at 
one-half of that observed August 29-31, or equal to 0.392 inch, and that the total 
amonntof evaporation during the remaining months is equal to that in the four hot 
mouths, we get a total yearly evaporation of 95.77 inches, which compares well with 
the observed evaporations iu other localities. 

Thus the yearly evaporation is — 

Inches. 

At Cnmana 130 

At DeadS<»a 96 

At Marseilles 73.2 

At Palermo 58.4 

At Manchester 41.0 

At London 28.8 

At Rotterdam 23 

At Breslau 14.8 

If we take the mean of the observed daily evaporation at Camp Mohave = .784 
inch, we find that the daily evaporation from 556 square miles of Lake-surface will 
equal the discharge of water in the river for 24 hours at the same place. 

At Fort Yuma experiments were made from March 19 to April 2. The water-pan 
placed on the roof of the command! ng-oflicer's quarters was exposed to the direct 
action of the sun, and the temperature of the water taken w^hen the depth of water in 
the pan was measured. Owing to the exposed position of the vessel, and the absence 
of any large body of water in the immediate vicinity, the results obtained are proba- 
bly in excess of what would have obtained under circumstances similar to those at 
Camp Mohave. 

At Indian Wells Station, Cal., observations were made April 12 to 14. Here the ves- 
sel was placed in the shade of a tree. 

In l^^ Dr. Lauderdale, post surgeon at Fort Yuma, made some observations, using 
the rain-gauge at the post. 

In August, 18.'S3, some experiments were made by Lieutenant Williamson, at Ocoya 
Creek, Tulare Valley, lasting four days. The water-vessel (an ordinary milk-pan) 
vas placed on a stand 2 feet above ground, and a cover of brush built above it. All 
of these results are tabulated below : 
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The mean daily evaporation at Fort Yama from March 19 to April 2, 1676, was 0.5 
inch, and the discharge of the river per second, as foand above, was equal to 7,659 
cubic feet. Heuce the evaporation from a lake-scrface of 570 square miles would ho 
equal to the quantity of water which the river could supply. Since the river was at its^ 
loweHt stafse, this gives minimum amount supplied by tbe Colorado aud Gila combiued. 

A few observations were made to discover the extiCntof the influence of small bodies 
of water, as the surface of a river, upon the increase of humidity in the air. Observa-. 
tions made on the river-bank, with the psychrometer, show not only a decrease of 
teni]>eratnre, but also an increa^se iu the relarive humidity. A distauce of a few hun- 
dred feet from the river this influence is hardly perceptible, as a groat bulk of air is 
mingling continuously with the stratum of cooler aud moister air, which rests on the 
surfsioe of the river. 

Where the river-bank is lined with trees, the cooler air is longer retained and does 
not mix so quickly with the neighboring strata ; hence iu such localities the difference 
in temperature and humidity is considerable. Thus it was repeatedly observed at 
8toue*s Ferry that the air under the trees on the river-bank had a tempeiature of 96° 
to i^f^^\ wben that upon the mesa, but a few yards distant, showed a temperature of 
10.-)- to lOH- F. 

In the following table a few observations are given, which show the extent of the 
influence of the river on the air : 



Date. 



Time. 



Jnlv 24 Sanrise 

July 24 ....do .. 

Aiij^iiHt 31 1 do 

August 31 

An^ust 31 

Auj;u8t 31 



do 
2 p. m, 
.. do 












^ 


^ 






• s 


3 


53 


Remarks. 


>. 




.23 







^ 






o 









90 


73.2 


0.399 


Od river-bank. 


i>2 


71.5 


0.339 


400 vnrds from river. 


7i3 


61.0 


0.510 


Kiver-bank. 


74.4 


60.2 


0.42^ 


On niesR, 400 feet from river. 


9*2 6 


69.1 


0.280 


Kiverbank. 


95.0 


66.1 


0. 209 


On mesa, near river. 



TOPOGRAPniCAL WORK. 

This was carried on by my efficient topographer, Mr. Gilbert Thompson, assisted by 
Mr. Greorge H. Birnie, on the first trip, and by topographer F. A. Clark and G. H. Bir- 
nie on the second. The route throughout was meandered with the Casella theodolite, 
and distances measunMl with the odometer. Bearings were taken to prominent peaks 
and the topography of tbe country adjacent was noted. Whenever time and opportu- 
nity permitted peaks were ascended, and topographical and triangulation stations estab- 
lished. Owing to the excessive beat experiepoed while in the valley of the Colorado, 
during the summer-months, it was impossible to make as many ascents as might have 
been maile in a cooler climate. The mountains being destitute of water and grass, 
rendered it necessary to carry these supplies up the mountains, where an ascent was 
made, and this it was not often practicable to do. 

In order to obtain the profile of the route tbe aneroid barometer was read at each 
meander-station, aud at camps near the river the altitude of the O ^^ the barometer 
abovu the level of the water was determined by leveling. At 8tone^s Ferry, Camp Mo- 
have, and Fort Yuma a daily record was kept of the fall and rise of tbe water in the 
river, aud at Camp Mohave a permanent bench-mark was placed, to which the height 
of the river can be referred in future. This bench-mark is a stout iron pin driven down 
into the ground at the east end of tbe hospital. Its bead, which is flush with the 
ground, is at an altitude of 755.2 feet above sea-level, iis determined by our barometer 
olMervations. An arrangement for observing rhe rise and fall of the river was placed 
a sbort distance from tbe bank. 

A piece i>f iron water-pipe was taken and cross- wires placed at each end. The pipe 
was then firmly fastened to two stout posts in such a poi^ition that the line joining the 
intersections of tbe cross-wires wjis horizontal. A long graduated rod is placed upright 
at the edge of the water, when the obser\'er looks through the pipe and takes the read- 
ing. The axis of the nip*- is 4'2.r)2 foft below the bench-mark, and the surface of the 
wrater on September 2 was 50.21 feet below, or 704.96 feet above sea-level. 

At Fort Yuma a bench-mark was alno established by driving an iron pin into the 
^ouud near the southeast corner of the platform which surrounds the flag-staff. The 
altitude of the top of this pin, as obtained from Southern Pacific Railroad levels, is 
204..')6 feet above sea-level, referred to tbe Fort Point tide-gauge. The altitude of pin 
above Burfiice of water in the river near engine-house, March 18, 187t), is 84.41 feet. A 
record of these altitudes was placed in a cavity in the upper end of the pin. 

The distance of surface below high-water mark wiis measured wherever the point 
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conld be accurately deterniiDed, and found to be as follows : At Stone's Ferry, 17 feet, 
high-water mark of 1871 ; south end of Cottonwood Island, 14 feet ; Camp Mohave, 8 
feet, high-water mark of 1872; proposed railroad crossing, north of the Needles, 20 
feet ; Needles, 18 feet; Camp 40, 15 feet ; opposite Ehrenberg, 8 feet; Fort Ynma, 10.19 
feet, high-water mark of 18<)'2; Fort Yuma, 9.16 feet, high-water mark of 1873 ; Fort 
Tuma, 6.07 feet, high-water m»rk of 1875. 

When the observations were taken at Camp Mohave the river had nearly reached its 
owest stage, although it usually continues to fall slowly until after Christmas. 

METEOROLOGY. 

As previously mentioned, one enlisted man, Private Charles Lengert, Company G, 
Twelith Infantry, was sent by stage to Camp Mohave to take barometric and psychro- 
metric observations during the summer. This duty he executed faithfully and well, 
for which he deserves a great deal of credit. 

Observations were taken in camp at regular hours, and comparisons of instruments 
and observers were frequently had. At Fort Yuma our barometers were compared with 
that of the signal-office, and a series of hourly reading were taken, which was also 
done at other camps where we remained two or three days. Cistern-barometer readings 
were also taken on mountain-peaks and on the principal divides. In this way a great 
number of observations were obtained from which to calculate the altitudes of the dif- 
ferent camps. 

The observations taken on the first trip were reduced and altitudes computed in the 
temporary office at Los Angeles during the winter months. Those taken on the last 
trip have not yet been computed. 

The method of computation used differs from that used in the office at Washington 
for this reason : It was found that the homry curves at Los Angeles and Camp Mo- 
have differ considerably ; that of the latter place being much sharper and having a 
wider range. This was to be expected, since the climate differs so greatly from that 
at the former place. For this reason the proper correction was applied to the read- 
ings before computations were made. 

The horary correction for Camp MoTiave was used for all places included within the 
desert area whose climate was nearly the same, while at places west of the Cajon and 
San Gorgouia Passes the horary correction for Los Angeles was used. The daily means 
of synchronous observations were computed separately, after which the results were 
'examined, and those which were unmistakably bad were thrown out. The mean of 
the remaining ones were then tiiken as the true altitudes. To check the results the alti- 
tudes of several camps were computed with both Los Angeles and Camp Mohave as 
reference-station, and in eveiy case the coincidence was as close as could be expected. 

The computed altitude of Camp Mohave, 755.8 feet, I was disposed to consider too 
great, as it exceeded by 100 feet all previously determined or estimated altitudes. 
Hence, every precaution was taken to determine this accurately. The daily means of 
the synchronous readings for over 70 days j were separately computed. The wandering 
from the mean was next obtained and tlie observations thrown out which showed an 
abnormal variation, and a new mean obtained. This altitude was then used to com- 
pute the altitudes of camps already referred to Los Angeles, giving results differing 
but little from those previously deduced. 

GEOLOGY, MINERALOGY, AND NATURAL HISTORY. 

Dr. Oscar Loew, chemist and geologist, had charge of these branches during the first 
trip, and was indefatigable in the prosecution of his duties. 

He took copious notes and sketches of the geological formations, collected numerous 
mineralogical specimeuH, visited all the mines in the vicinity of our route, and obtained 
many specimens of plants, insects, and reptiles. 

Mineral water was t>aken at several p(tints,aud specimens of soils and saline deposits 
were obtained for analysis. He also made some original investigations on the influ- 
ence of extreme heat on the rapidity of the pulse, inhalation and exhalation, and the 
absorption of water. He also obtained hundreds of new words from diflerent Indian 
tribes, and conducted the experiments on evaporation. 

It would be desirable to have his report accompany mine. On the second trip col- 
lections of the flora and fauna of the country traversed were made, specimens of soil 
from various localities collected, and bottles of water brought in from all thermal and 
mineral springs within our reach. 

CLIMATE. 

The climate in the Coloriido Valley during the hot months is not one which a sane 
person would select in which to spend tJie snninier. From the middle of June to the 
1st of October panting humanity finds no relief from the heat. As soon as the sun 
appears above the hctrizon its heat is felt, and this continues to increase until a maxi- 
mum is reached about 3 o'clock in the afternoon, after which the temperature falls 
slowly, and oftentimes very slowly, until sunrise. During the hottest part of the day 
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exertion of any kind is impossible ; even while lying perfectly quiet the perspiration 
oozes from the skin and runs from the body iu uumerons streams. Everything feels 
hot to the touch, and metallic objects cannot be handled without producing blisters 
on the skin. The white sand reflects the heat and blinds the traveler by its glare. 
Rain scarcely ever falls during the summer months, aud not more than 3 or 4 inches 
the year rouud. Cloud-bursts frequently occur in the mountains, and at times we saw 
heavy showers all around us, but not a drop fell along the river. 

The atmosphere is so dry and evaporation so rapid that the water in our canteens, 
if the cover was kept moist, kept at a temperature of 30^ below that of the air ; a 
most fortunate circumstance, as it obviates the necessity of using ice-water where it 
would be impossible to preserve ice. 

Great quantities of water are drank during those hot days', and no uncomfortable 
fullness is experienced. One gallon per man, and sometimes two, was the daily con- 
sumption. 

Notwithstanding this excessive heat, no sunstrokes occurred, although we were at 
one time exposed in a narrow canon to a temperature of 120^. All of the party pre- 
served good health during the summer. 

There is no danger of catching cold in this climate, even if wet to the skin three or 
four times during the day or night. No dew or moisture is deposited during the night, 
hence no covering is required. 

The hot wind which blows frequently from the south is the most disagreeable fea- 
ture of tbe climate. No matter where you go, it is sure to find you out and give you 
the full benefit of a gust that fe^Us as if it issued from a blast-furnace, aud parches the 
skin and tongue in an instant. Then there is no recourse but to take copious draughts 
from tbe canteens to keep up the supply of moisture in the body. If water cannot be 
obtained, the delirium of thirst soon overpowers the unfortunate traveler, and he dies 
a horrible death. 

To illustrate the difference in the climates of Los Angeles and Camp Mohave, the 
following ol>servations are tabulated : 



Lob Angeles, Jaly. Camp Mohave, Jaly. 



Hoar. 



1 a. m 

3p.m \..^ I 

9p. m , 

Mean 



Thermom- 
eter. 


Relative 
hamidity. 


o 

71 

77 
75.5 


.695 
.576 
.604 


74.5 


.625 



Thermom- 
eter. 


Relative 
humidity. 


88.8 

104.5 

94.6 


.400 
.216 
.303 


95.96 


.306 



Honr. 



7a, m 

3p.m 

9p.m 

Mean 



Angust. 



August. 



Thermom- I Relative 
eter. , humidity. 



75.6 
86.8 
77.2 



Thermom- 
eter. 



Relative 
humidity. 



79.9 



o 




86.5 


.429 


107.5 


.206 


94.8 


.275 


96.3 


.303 



In conclusion, I wish to express my thanks to Mr. Thompson, topographer, and Dr. 
Loew, geologist, and the other aHsistants, for their cheerful co-operation and attention 
to their duties under trying circumstances. 

I am also under many obligations to the officers stationed at Camp Mohave aud Fort 
Yuma for their uniform courtesy and assistance. 
Kespectfully submitted. 

Ekic Bergland, 
First Lieutenant Engineers^ 
Lieut. Geo. M. Wheeler, 

Corp» of EngineerSf in charge. 
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Appendix C. 

executive and descriptivb report of lieut. w. l. carpenter, ninth infantry 
on the operations of party no. 3, colorado section, field-season of 1875. 

United States Engineer Office, 
Geographical Surveys West of One Hundredth Meridian, 

Wa8hington, Z>. C, March 14, 1876. 

Sir: I have the honor to submit the following execntive report of party No. 3, Col- 
orado division, under my charge daring the field-season of 1875. 

The party rendezvoused at Pueblo, Colo., early in June, and on the 8th day of 
that month the organization was completed — ^the party being well equipped and ready 
to take the field for six mouths' serv^ice. The pefr^onneZ was as follows : First Lieut. 
W. L. Carpenter, Ninth Infantry, executive oflScer and naturalist ; F. O.Mnsson, topog- 
rapher; A. R. Conkling, geological assistant; Alliston Ladd, recorder ; Private J. P. 
Kirkpa trick, Company C, Battalion Engineers, recorder ; 2 packers, 1 laborer, and 1 
cook. 

On the 9th of June the party left Pueblo, with orders from First Lieut. W. L. Mar- 
shall, Corps of Engineers, commanding the Colorado section, to survey tlie southern 
portion of Colorado and northern part of New Mexico, this being an area of about 
7,000 square miles, comprised between longitude 104^ 7' 30" and 106^ 30' west, and lati- 
tude :^^ 30' and 37^ 20' north. 

The month of June was spent in working down the eastern side of the mount nin- 
range which separates the water-shed of the Mii^sissippi from the drainage of the Rio 
Grande; in occupying East Spanish Peak and other less prominent points as triaugn- 
latiou-statious, and in meandering and measuring important roads. 

On the 7th of July the party crossed the Sangre de Criato Mountains through Taos 
Pass and descended into the valley of the Rio Grande. Drawing supplies at Taos, the 
party turned northward, following the range to Fort Garland, examining en route all 
passes which appeared likely to alford means of communication with the eastern slope. 
The rainy season commenced July 4, and continued, with slight int^irmission, nutil 
October 1, covering the country with a luxuriant growth of grass and filling all the 
streams with an abundant supply of water, but proving a source of great annoyance to 
the party by the persistence with which clouds and fogs covered the mountains for 
many successive days, sadly interfering with topographical work. Taos Peak was oc- 
cupied eight days without obtaining complete results ; and on many other mountain- 
stations did the topographer spend weary hours watching a rift in the clouds, vainly 
hoping that it would even for a few moments disclose some distant and {important sta- 
tion. I doubt if ever similar work was carried on under more disadvantageous circum- 
stances than by this party during the month of July, 1675, said to have been the raiw- 
iesf summer ever known in Now Mexico. 

After drawing supplies at Fort Garland, the party proceeded southward, keeping 
close to the foot of the mountains. By great exertion this area was completed, not- 
withstanding the continnance of nnpro]>itious weather, and reached Elizabethtown 
August 24. Here I left the party in charge of Mr. Maxson, and, taking Conkling and 
one packer, proceeded to the Gallinas mauvaises ieri'es^ for the purpose of exploring 
that region and collecting vertebrate fossils from the locality visited by Prof. E. D. 
Cope in the season of 1874. I did not rejoin the party until October 11, at Fort Union, 
it meanwhile working in the range from Taos Pass to the southern extremity, below 
Santa F6, and completing nniinished work in atlas-sheet 69/2. 

At Fort Union supplies were drawn for the last time at a military post, and advan- 
tage taken of the kind proffer of assistance from Capt. A. S. Kimball, assistant qanr- 
termaster, to make some much-needed repairs on pack-train before starting out for the 
fall work. 

"While at this post Mr. Conkling, in obedience to orders, made a careful examination 
into the geology of the vicinity, with a view to determine the feasibility of sinking an 
artesian well at the garrison. He reported adversely upon the project, finding that a 
true hydrographic basin at a practicable depth was wantin«^, owing to the existence of 
a synclinal depression in a basaltic formation of great thickness which underlies this 
locality. His detailed report on this subject was forwarded to you from the field. 

The subject of artesian wells is one of great importance to New Mexico. The Ter- 
ritory possesses a large area of excellent grazing-laud now almost worthless for want 
of water, but which only awaits the means of farnishnig a small artificial supply to 
render it of great value. There are many localities where the basaltic formation <loe« 
not occnr, which appear to offer advantageous sites, with a reasonable prospect of ob- 
taining a flowing well. A considerable sum of public money intelligently expeudod 
in this work would be a wise disbursement. If successful, it would stimulate private 
enterprise to sink other wells, which would operate to reclaim hundreds of square 
miles of an arid region now nninhabitable ; while, if the experiment resulted in 
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failure, none could so well afford to sustain the loss as a Government whose policy has 
always wisely been to aid States and Territories in matters of pnblic welfare. 

The resc of October was spent on the plain country east of the Canadian River, 
making rapid progress with the topographical work, as the weather was now perfectly 
clear. Trinidad was reached November 2, and after connect! ug the system of triangles 
with the established b(u»e-liiie at that place, started for Wet Mountain Valley. On the 
5th of November it commenced to snow, and continued stormy and very cold for tea 
days, making it impossible to complete the survey of the valley. Camped two days in 
Rosita, Colo., where the party was made very comfortable by the Kindness of Mr. 
Livingstone, who offered the use of a vacant log house, which was very acceptable, as 
the thermometer stood at 6^ above zero and the ground was covered with snow. 
During the stay in the valley the weather was so stormy that the astronomical observa- 
tions necessary for the establishment of a meridian-line could not be taken, and 
accurat'O topographical work was rendered im])ossible. The trail leading from the 
Huerfano Eiver up Williams Creek into Wet Mountain Valley was meandered ; also 
the wagon-road from Rosita to the Huerfano by way of the Muddy Creek Pass, and 
such other topographical results obtained as the intensely cold and stormy weather 
would permit. The principal mines at Rosita were inspected by Mr. Conkling, and 
collections of their valuable ores secured. This little mining-town enjoys a well- 
merited prosperity seldom to be observed in the West. Its mines are wonderfully rich, 
and, being situated only 30 miles from the Canon City Railroad, possess facilities for 
shipping their prod nets, which give it superior wlvantages over other richer and more 
extensive mining-districts, but which are farther removed from railroad transportation. 

Leaving W«t Mountain Valley November 17, the party started for West Las Animas, 
Colo., meandering the Apish pa River on the way down, from the stage-road to its mouth. 
Arrived at West Las Animas, the terminus of the Atchison, Topeka and Saute F6 
Railroad, November 2.5, and disbanded next day. 

The result of the season's oi)erations is very satisfactory. The topographical work 
planned for the party was faithfully carried out ; connection ma<le with the btvses pre- 
viously measured at Trinidad, Cimarron, Fort Union, and Santa T6 ; also sufficient 
accurate detailed geodetic data obtained to construct a reliable map of that region. 
During the season a total of 2,742 miles were marched ; and of this number 1,199 miles 
accurately meandered. The number of triangulation-statious occupied was 24, the 
topographical stations made being 133. 

Especial care wa« taken to determine the best routes of communication between the 
plains and the valley of the Rio Grande. With this end in view, the Sangre de Cristo 
range, which is the most formidable obstacle, was examined at all acceSvsible places 
from Morino Valley northward to the Sangre de Cristo Pass. These mountains were 
crost*ed fcmr times and a series of barometric protiles secured, which establish the fact 
that the Taos Pass, starting from the southwest end of Morino Valley, is the best route 
for either wagons or a raihoad. Traveling from this plact* north, the next pass which 
can be made available for a road is called Red River Pass, and is sitnated at the northern 
end of Morino Valley. It follows up a small tributary of the Cimarron River, and 
crossing the range at an elevation of 9,460 feet above the sea, with an easy grade 
descen<l8 a little more abruptly bj' the Red or Colorado River, a small branch of the 
Rio Grande. The grade throughout the entire distance, although quite steep in some 
places, is perfectly practicable for wagons or railroads. But on account of the narrow 
walls of the Red River Cafion and the tortuous course of the stream, a considerable 
outlay would be required to build a wagon-road, because of the great number of bridges 
which would be necessary, while the cost of a railroad would be too great, for the same 
reason. 

The next pass to the northward, known as the Costilla Pass, is impracticable, even 
for horsemen; while the fourth and last, called Trinchera Pass, has an exceedingly 
rough monntain-trail over it, which answers very well for pack-animals, but which can- 
not l»e utilized for wagons. The proximity of the Sangre de Cristo Piiss, through which 
therr is a good wagon-road, answers all purposes of travel at present, and it will prob- 
ably \u^ many years before any other means of communication for this section will be 
considered necessary. 

Tat»8 Pass has an elevation of about 8,625 feet, and offers many advantages over any 
other. There is an abundance of wood, water, and grass, until the valley of the Rio 
Grande is reached, when the country changes abruptly from a pastoral to an agricul- 
tural region. A proposed railroad (the Arkansas Valley and Cimarron) has been already 
project t!d along the Cimarron River into Morino Valley, and it should have the Rio 
Grande Valley for it<s objective point, as there is no intervening obstacle if constructed 
via Taos Pass. 

Large collections in natural history were made, the movements of the party being 
so conducted that a collection embracing a deep vertical range could be secured during 
its progress from the plains, at an altitude of 5,000 feet above the level of the sea, to the 
summit of the loftiest peaks. And as this movement was continued in a sort of wind- 
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iog course down the raountains from Fort Garland to Santa F6, it afforded opportunities 
for securing a valuable collection, which will undoubtedly prove extremely interesting 
in its bearing upon the geographical distribution of the fauna of the western mount- 
ains. In making my collections above timber-line, I received mach assistance from 
Mr. F. O. Maxson, whose duties as topographer often required his presedce at extreme 
altitudes. 

The collection of vertebrate remains obtained from the mauvaiaea terres of New Mexico 
is of importance, as this locality is a new field, visited but once before, by Prof. £. D. 
Cope, it was a matter of regret that more time could not be spent in its exploration ; 
but being dependent upon rain for water, movements were necessarily restricted t-o tlie 
vicinity of a few pools which were found ; and as there were but three persons in the 
party, the exposed condition was a subject of anxiet^"^ during the si>journ her^, on ac- 
count of the number of semi-hostile Indiaus about. It required the constant presence 
of one per&on in camp to guard the property, while the other two went out each morn- 
ing and, with riile in hand, hastily collected the petrified bones and teeth of the huge 
animals which once inhabited this remarkable region. I fully appreciate the efficient 
aid rendered by my two companions under many trying circumstances which occurred 
during an absence of six weeks from the main party, without which success would 
have been impossible. 

The geological and mineralogical collections were in charge of Mr. A. R. Coukling, 
who, under many difiicultics, visited every mining- region passed through, and not 
only made valuable collections in his specialty, but also foaud time to render me some 
assistance in the department of natural history. 

The past year afibrded a good opportunity to see Southern Colorado and Northern 
New Mexico under the difterent conditions of a wet and dry season. The spring was 
said to have been the dryest ever known, and consequently the country appeare<l under 
every disadvantage. From Pueblo to the Cimarron River it was parched with the 
drought ; there was barely enough water in some streams for live-stock, and the crops 
Bufiered for want of irrigation, although every drop was utilized economically. New 
Mexico, like Colorado, is a region requiring irrigation to produce crops. Although in 
a favorable season iudifterent crops might be raised without resorting to that process, 
yet no dependence should be placed entirely upon natural moisture in this peculiar 
«limate, where the rain does not fail in the season when most required by the farmer. 
Agriculture on a large scale must always be precarious when the means of irrigation 
do not exist. Most of tlio natives, however, are content to eke out a bare existence by cul- 
tivating a small patch of ground with wooden ploughs, and tlirashing out their grain by 
driving herds of sheep over it. In no part of New Mexico can any tiling approaching to 
eastern thrift and industry be found. The picture which the writer saw, of a thrifty 
field of corn in which a herd of cattle was peacefully browsing upon the tender grain 
while the owners were in-doors taking their noon-day siesta, is but a type of native 
shiftlessness too prevalent tor the common weal. 

The corn rained througliout New Mexico is a short, stunted kind, well adapted to 
a quicK growth and moderate yiehl. It is probably the same grain which has been 
cultivated on the upper Missouri River by tbe Indians since the days of Lew is and 
Clarke, where it is known as *' Ree " corn, so called from tho tact that the Ree Indians 
were the first people in thin, region to raise itextenrtivel3^ If brought originally from 
Mexico or the Isthmus, its introduction to the northern tiibes becomes apparent 
throngh the agency of trailers and trappers who years ago were in the custom ot trav- 
eling from the Missouri region to Saute F6 to dis }>ose of their furs. But as it is a kind 
especially adapted to a c(dd climate, on account of lis rapid growth, it might albo have 
been first imported from the East, and be a variety of the original James River maize, 
considerably modified by climatic conditions. 

The soil of Northern New Mexico, aU>ng the eastern slope from tho boundary-line 
south to the end of the Rocky Mountain chain, is very fertile and easy to cultivate 
The entire valley of the Rio Grande is also a fertile t ract, capable of supporting ten 
times its present population. This comprises about all the arable land ol that 
region. Westward of the Rio Grande tho bad-lauds occur, rendering an area larger 
thfin the State of Connecticut worthless for any purpose exeept an ii. different grazing 
section during the winter-months. A short distance east of (he mountains the plains 
appear covered with a light alkaline soil, and, being furnished with a scanty supply of 
wood and water, present a very uninviting appearance to the agriculturalist. The 
farming-land, then, of Northern New Mexico is a narrow belt on the eastern and 
western sides of the main range, considerably contracted toward the mountains during 
the prevalence of an unusually dry scast»n ; and although this region is sutficiently. 
large to render the Territory self-supporting for all time, yet its agricultural import- 
ance will not bear comparison with other more favored Territories. Its chief wealth 
must always be found in the valuable grazing advantages which it affords. The writer 
has visited nearly all the Western States and Territories, and having had good oppor- 
tunities for judging of their relative merits for agricultural and grazing purposes, has 
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no hesitation iQ declaring that as a live-stock country New Mexico is far superior to 
any other west of the Mississippi. Moriuo Valley and the mountains just north of 
there is a region especially adapted to the raising of cattle and horses during the sum- 
mer and fall, but it is an inferior winter-range, owiug to its great elevation. The adja- 
cent foot-hills, however, aftbrd shelter and abundant food until the storms of winter 
have passed. The section drained by the Canadian River and its tributaries, the Mora 
and Feces, is a fine tract for all kindH of live-stock, and is par excellence the future great 
wool-growing center of the West. Far to the north, where severe winter-storms and 
scarcity of food cause an annual loss of from 10 to '20 per ceTit.,and even occasiontdly 
as high as one-half, the business is considered a paying one, and if made profitable 
nnder such disadvantages, what degree of success may not be expected in a region 
where the winter-storms are mild and of sboii duration ; where the nutritious native 
grasses furnish all the food necessarj' during summer and winter; and where sheep 
thrive without shelter, and are free from the diseases so prevalent in the East. The 
native animal is a descendant of the old Spanish Merino stock, considerably deteriorated 
by years of interbreeding ; it, however, breeds back to pure Merino with wonderful 
facility, and may be readily improved in this way. It is quite small, and shears but 
about 3^ iK)unds of wool of a good quality ; the custom of shearing twice a year is 
I>revaleat, the mild winter appearing to make this practice desirable. The Cotswold 
sheep in the few instances where it has been introduced has done well, and could not 
fail to prove a good investment on a large scale, either to raise pure, or for the purpose 
of improving the native stock. Sheep may be purchased by the thousand after' the 
fall-shearing for the sum of $1 per head, and may generally be obtained at any time 
for $1,500 per thousand. A competent shepherd may bp hired for S15 per month, and 
the necessary corral and buildings erected with a maximum outlay of S*^00. With 
care and attention, it appears feasible that, aided by so many local conditions peculiarly 
favorable to the business, the emigrant to this region who turns his attention to sheep- 
raising will be certain to achieve success. 

The hitls and mesas in the vicinity of Tierra Amarilla are covered with the finest 
growth of white-pine timber to be found between the Mississippi Valley and the Sierra 
Nevadas. Here are countless thousands of lofty trees, valueless at present, and which 
may remain so during our generation, but which the advent of the locomotive will one 
day utilize for the benefit of mankind. 

The mineral wealth of New Mexico is not great, and has been generally overesti- 
mated. There is not at present a thrifty mining-district in the Territory. The gold 
mines at Elizabethtown still yield a moderate profit, but the gold-bearing area is of 
very limited extent, and must soon cease to be remunerative. Red River Canon is a 
promising locality for gold, which, if present there in paying quantities, could be mined 
to advantage, on account of the abundant su]^ply of water, wood, and other natural 
facilities which tend to cheapen mining operations and render them profitable. Gold 
in small quantities, with silver and copper, have already been found here, and further 
prospecting will probably disclose these metals in greater richness. 

The mines of Trinidad, Colo., must exercise an important influence over the devel- 
opment of Southern Colorado and Northern New Mexico. Although the precious 
metals do not exist here, there are coal and iron mines of vast extent, capable of sup- 
plying the western railroads with excellent material whenever the time shall come 
that the price of labor will allow of competition with eastern manufacturers. 

W^ith all its natural advantages, its bright skies, pure atmosphere, and healthful cli- 
mate, it may be pertinent to inquire why it is that the emigrant-wagon is so seldom 
seen bringing pioneers to new homes in this desirable^region, while other Territories, 
far less inviting, are being populated so rdiddly. The reason will be found to be a pe- 
culiar state of afiairs, afiecting the price and ownership of land, which does not exist 
in any other Territory. New Mexico has the misfortune to have a large part of her 
lands under the control of so-called land-grant companies, which have obtained grants 
from individuals whose title generally came from the Mexican government, before the 
cession of New Mexico. There are nine of these land-grants, claiming in the aggre- 
gate over ti,000 square miles of the best agricultural and grazing land in the Ter- 
ritory. As certain of these grants have been confirmed by Congress, their title may be 
regarded as secure, but others yet lack ratification. The claims of some companies 
conjfiict with others, causing uncertainty regarding the titles and sometimes annoying 
llti js^tion. • Where there is so much doubt concerning the validity of these land-grants, 
and so little desirable Government land available for pre-emption, it should not be a 
luatter of surprise that the population of the country is not rapidly increasiug. Under 
these circumstances, people will not settle down to till the soil, erect buildings, and 
fence in farms, but choose rather to engage in the less expeusive business of stook- 
raisiDg, which is more suitable to a nomadic life in the event of an ejectment by some 
more lawful claimant. 

It would be economy for Government to buy up all these claims at a good round 
Sam and throw the land open to settlement under the homestead laws. The speedy 
increase in the population and amount of taxable property, and general prosperity of 
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the people, woald soon more thaa repay the original oatUy, and change this conserva- 
tive, inert Territory into a thriving rival of her lesa-favored neigh bons. 
Very respectfully, yonrobedieut bervaut, 

W. L. Carpenter, 
First Litutenamt StRtk /n/anlry. 
Lient. Geo. M. Wheeler, 

Corps of Engineers, in charge. 
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executive report of liertenaxt r. birxie, jr., thirteenth uxtted states 
infantry, ox the operations of party no. 2, california 8ection, fikuv 
seasox of 1875. 

United States Engineer-Office, 
Geographical Sur\t:ys West of One Hlndkedtu Meridian, 

Washingtonf D. C, Hay 1, li^6. 

8lr: I have the honor to submit herewith report of operations of party No. 2, Cali- 
fornia section, for the field-season of 1875. 

The country to be surveyed by the party comprised the eastern portion of atlas-sheet 
66, of which Owen's Lake, California, forms nearly the central figure. The main topo- 
graphical features of this eastern portion, lying approximately between longitude 116- 
30' and ll^^^ 15' west from Greenwich and north latitude 35^ 35' and 37° ^O', proved 
exceedingly simple. Here was found most markedly" a type of that large section of 
country lying east of the Sierras, in Navada and California, where the general trend of 
the mountain-ranges is very nearly parallel to the Sierras, and, so far as onr area ex- 
tended, uniformly decreasing in altitude to the eastward, and becoming more barren 
and sterile as they decrease in height, seeming to endeavor to assimilate themselves to 
the alkaline sandy and desert valleys that separate them. It is also to be observed 
that these valleys decrease in altitude with the ranges, that is to say, considering the 
main divisions of ranges and valleys. First the Owens Kiver Valley separates the 
Sierras from the Inyo range ; and second, considering the Argus as but the southern 
extension of the Inyo range, we find this separated from the Panamint range by the 
, Salinas and Panamint Valleys, these valleys being separated by an east and west spur 
that tends to connect the Panamint and Inyo ranges ; third. Death Valley separates 
the Panamint range from the Amargosa on the east. The order of the altitude of the 
ranges has been found as stated, and of the valleys, Owens Biver is the most elevated, 
Salinas and Panamint are next, and Death Valley the lowest, being below the level of 
the sea. Eastward of the Amargosa range is the valley of the Amargosa River or the 
Amargosa Desert, which rising a thousand feet or more above the level of Death Valley, 
broke the uniformity heretofore obser%'ed and, moreover, formed the limit of onr survey 
to the eiistward. 

On the 2IM of Jnne, 1875, the party left your rendezvous camp near Los Angeles, Cal., 
conipoKed as follows: Louis Nell, chief topographer ; F. Brockdorfi' and W. S. Waters, 
recorders; Benjamin P. French and Lenardo Aguilar, packers; Frank Beyer, cook: 
£. S. Stevens, private Company G, Twelfth Infantry, and myself as ex-officer and field- 
astronomer. After two days' march the couk was discharged, and Andrew Hoos em- 
ployed in his stead. 

At Los Angeles we were distant about 120 miles from Pilot Knob, a mountain-peak 
situated nearly on the southern line of our area. Up to this point, however, there was 
to be traverHed the main road from Los Angeles to Panamint, Cal., much traveled l>e- 
fore the establishment of the Soathern Pacitic Bailroad terniinns at Caliente, when a 
road from that ])oint to Panamint and the suirouudiug country offered better facilities 
for the receiving of freight from Sau Francisco. 

The route of the par'y was along the roatl first mentioned, following nearly the line 
of the Southern Pncitic Bailroad wn far as Spadra, Cal., about 30 miles from Los Angeles, 
and tlierj passing through Cucamanga. 

We were detained at Martin's, Cajon Pas.**, until July 2, awaiting the return of Mr. 
Nell, wlu», with a small party, left us at Lytic Creek, June 29, to make the ascent of 
and the necessary observations upon San Antonio Peak. From Martin's, through the 
Caj(»n Pa^s, the road crossing the divide a few miles east of the crossing of the pro- 
posed Los Angeles and In<lei»endeuee Railroad into the Mohave Desert, we orosse^l the 
Mohave Kiver at Huntingtoirs, and again near the cot ton woods, after it has made it.s 
remarkable turn to the eastward. Its bed here is dry most of the year, and the pre- 
vailing west and southwest winds, blowing uniformly from noon to midnight in tho 
summer season, pile up ridges of the sand athwart its course, and one wonders that its 
waters could flow here at all, rather than that the volume of water seen 20 miles bighei 
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op the stream shonld here be nowhere visible. A few settlers are fonnd along the 
river, groves of cottonwood, and a little grazing, but the soil is too sandy to be pro- 
ductive, and the difficulty of obtaining water for irrigation, except in early spring, is 
almost insurmountable. Water for drinking purposes is obtained from wells. From 
the Mohave we cross a low divide into a valley, in which is Black's ranch ; the soil of 
the valley incapable of cultivation, but saud-grass and a coarse grass somewhat used 
for hay in the country are found, and aiford sustenance for several hundred head of 
cattle. Good water is obtained from wells. ^ 

July 7 we reached Grauite Springs, near the southwestern base of Pilot Kuob, and 
this peak was ascended for triaugulation and topographical purposes. In our last 
day^a march to this camp, marchiug northward, we came obliquely upon a line of vol- 
canic rock, that could be clearly tniced in a slightly northeast direction, having com- 
pletely shattered the group of hills forming the Cosco Mountains, and, in the southern 
extension of Owens River Valley, showing a probable elevation of the laud, now a low 
divide, to the south of what now forms Owens Lake and the cutting off of the river, 
for there are indications of an old river-bed south of this divide ; an immense old crater 
and lava-flow is found again just south of Cerro Gordo Peak, and in the same general 
dir4*ction, in the northern part of Owens River Valley, is a great group of old craters, 
extending into the foot-hills of the Sierras. The earthquake of 1872 took place along 
this line, and slight shocks, not felt at any great distance to the east or west of it, are 
of frequent oocnrrenoe. 

From Granite Springs the party moved westerly, by way of Surveyors' Well and 
Willow-Tree Spring, to Panamint Station, (a station of the Cerro Gordo Freighting 
Company, about 75 miles from Panamint,) over an old and little-used wagon-road, 
passing also by the £1 Paso (silver) mines, that have not been worked for several 
years. From Panamint Station a small party ascended Owen's Peak, in the Sierra 
Nevada range, near by, and then made its way northward through the mountains, 
principally along the south branch of the Kern River, to Olancha Peak, and after ascend- 
ing it, met the remainder of the party at Olancha post-office, (near the eastern base of 
the peak and the southern end of Owens Lake as well,) whence they had come by the 
direct wagon-road alone the base of the Sierras from Panamint Station. 

In the great longitudinal basin in the Sierras, through which flows the Kern River 
and its south fork, the two streams only being separated by a subsidiary ridge, and es- 
pecially about the headwaters of the streams, fine meadows abound and excellent pas- 
turage-ground extending up the mountain- slopes. These are utilized in the pasturage 
of cattle and sheep, principally the latter, thousands of head beiug brought in the warm 
season trom the settle4l country of the valleys nearer the sea-coast, the pasture-grounds 
there being insufficient to sustain them. Many of these lovely meadows are entirely 
laid bare and their sod almost ground into the dust, and nearly to the tops of the 
highest i)eaks these flocks of sheep find their way. 

The party remained in camp at Olancha two days, and then proceeded, skirting the 
foot-hills of the Coso Mountains on the north by way of Arab Spring to Darwin, a new 
mining-town, only established in the early part of 1875. A toi>ographical station was 
made near at hand, and the town and some of the principal mines located in position. 
[For a report of the mineral resources, &c., of this mining-district, see report of Dr. 
LfOew, who visited this place in October, 1H75.] The town was found in a growing and 
most flourishing condition. Water had been conducted by pipes from springs distant 
about 7 miles, and in sufficient quantity for the use of the town and furnaces. The 
fiarty camped on the ni^ht of the 23d of July in Darwiu Canon, about 7 miles from 
the town, where a magnificent spring bursts from the side of the caiion. Its waters, 
however, sink after fldwing a few miles and before reaching the valley ; and such is 
found to be the case with ail the other little streams of this range (the Argus) and 
those of the Panamint and Amargosa ranges to the east of it. 

Returning through Darwin, we moved a short distance westerly to Coso, an old but 
DOW abandoned gold-quartz mining-town (except by a few Mexicans) in the Coso 
Mountains. From thene hills at present is obtained the supply of wood and charcoal 
tor Darwin ; this supply, with any great demand, as seeins probable, will, however, 
stjon l>e exhausted. From Coso, following a wagon-road, we crossed the Argus range 
into Shepperd's Cafion, and thence directly across Panamint Valley to Canon Station, (of 
the Cerro Gordo FrtMghting Company,) in Panamint or Surprise Cafion, on the eastern 
h1o|m^ of the range, a few miles from the valley. We remained in this camp about a 
uiouth, (until August '^H,) occupied in'measuring a check base-line in Panamint Valley; 
the ascent of Telescope Peak; a trip to Lookout and Rose Spring mining-districts; 
another to Panamint ; and another to Borax Lake and factory, in which the Slate range 
was crossed ; Argus Peak occupied for topography, a route meandered from this peak 
northward to develop the topography of the angle formed by the junction of the Ar- 
frua and Slate rangen, (Borax Lake lying between these ranges,) and to occupy Matu- 
r»ng(» Peak of the Argus range. 

Panamint Valley, a little more than 1,000 feet above the sea-level, is exceedingl3' desert 
and alkaline, and, together with the other low and desert valleys in this country, very 
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bot in snmnjer. Hot springs are found at nearly the lowest point, which is on the 
east side of the valley, at the ba^e of the Panamint range. A valnable salt marsh is 
near them. 

The mining-town is situated near the summit of the range, in a caQon of the same 
name, (Panamint,) and is reached from Panamint Valley by a very steep but excellent 
wagon-road. (Dr. Loew also visited this place for report.) 

While at this camp, all our animals, except a few required for short' trips, were sent 
a distance of about 30 miles, where pasture could be obtained; we were thus enabled 
to recruit materially those that had developed signs of weakness. 

Fi-om this place, with a portion of the party, I crossed the head of the caflon in which 
the town is situated, and from the summit of the pass we overlooked Death Valley and 
the Amargosa range beyond on the east and Panamint Valley on the west. 

The first portion of the descent to Death Valley by trail was very steep. In the cafion 
through which we passed grass and a short running stream were fouud, also a Ruiall 
cultivated piece of ground, where vegetables were raised with facility !iy irrigation. 
Entering Death Valley, we turned northward and camped two days at Bennett's Wells 
nearly on the edge of the great alkaline deposit of the valley ; but pernianenr' and very 
good water, only a little alkaline, was fouud in the wells — three or four holes scarcely 
more than 6 feet dee]i — while a coarse green bnnched grass furnished pasture for the 
animals and mesquite trees grew sparsely around. Our barometric observations show 
this camp to have been within a few feet of the sea-level, (below.) Two trips were 
made to determine the lowest point of the valley. On the first day, moving out into the 
valley nearly in an easterly direction, J was induced to turn northward from the 
washes met with, showing a flow of water had been in that direction. I believe, how- 
ever, the slight difierence of level throughout allowed the water (in the wet season) to 
be driven by the prevailing winds from the south, and at least greatly assisted iu the 
formation of these channels. 

This valley on the south receives the flow of the Amargosa, and on the north that of 
Furnace Creek and of the more northern and higher portions of the valley, with much 
of the drainage of the Panamint and Amargosa ranges. Water collects in these drains 
only in the wet season. The southern and nearly flat portion of the valley seems to 
extend north and south for 20 to '30 miles. From what I could observe, I am inclined 
to think there are two low portions situated on either side of the center of this fiat por- 
tion. Two trips across the valley, made after this first, the one to the south and the 
other to the north, showed a less elevation. 

It is to be remarked, however, that our first and central trip was not entirely across 
the valley, as in the other cases, but was far enough to support the opinion expressed. 
The second day we crossed the valley to the south of the first line, and, as before re- 
marked, our observations showed a greater depression, which was near the eastern 
edge. In this vicinity, where water had evidently stood not long before, the surface 
was an unbroken crust of salt, probably an inch thick ; the appearance of a beach aud 
water-waves was thoroughly impressed upon the white surface of the salt as the water 
dried up, and the effiect was very fine. 

Even at this time, nearly the driest season of the year, great difficulty was experienced 
in traveling about the valley; the marshy, soft ground in one place, and the dry 
honey-combed loose surface in another, made traveling with animals exceedingly dan- 
gerouS) while again the ground was smooth and baked hard enough to readily support 
them. On both these days we were compelled to leave our animals and make the rest 
of our journey on foot, sometimes sinking nearly to the knees in ash-colored mud 
beneath the salt. This flat portion of the valley is about 5 miles wide, (opposite Ben- 
nett's Wells,) and while the lowest point may not have been discovered, enough has 
been developed to show that there is a large tract nearly flat, and a great portion of 
this approaclilng 100 feet depression from the sea-level. I may here remark that prob- 
ably the only way to thoroughly solve this problem would be to run several instru- 
mental level-lines through the length of the valley, and this would be almost impracti- 
cable from the marshy character or the ground ; many places are, I am sure, impassable. 

Two fresh-water springs are found on the western edge of the flat north of the wells, 
but the waters of both seem somewhat medicinal, and are said to be unwholesome. 
We did not sufi'er as much from the heat as had been anticipated, although the 
thennometer was noted at. one time at 145^ F. in the sun ; yet, as at this camp we 
could receive all the benefit of the breeze from the south, which blew a great portion 
of the time, the oppressiveness of the heat was obviated, except when there came, as 
at intervals, blasts of hot nir. 

It is claimed by intelligent persons who have visited the valley that water remains 
in a body in portions of the flat throughout the year. I was unable to discover any 
such body or water. (1 September, 1875.) 

From Bennett's Wells we moved northwardly along the western border, and crossed 
to the northeast, over the old emigrant road to Furnace Creek, (noting asecond portion at 
ISalt Springs lower than on the central trip,) where we awaited the arrival of the rest 
^)f the party thathad separated from us at Cafion Station, and bad moved along the west- 
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ern ftmt-hills of the Panarnint range to Willow-Troe Station, (on the Loh Angelee and 
Panatniot road via Pilot Kuob ;) there oooupied Brown's Peak, in thesoutberu portion of 
the range, for triangalation and topography, and passed to the south of the range by 
Leach's point and Owl Springs into Death Valley at Saratoga Springs ; thenoe along the 
<lry bed of the Amargosa by Resting Spring and Clark's Fork, and left the Amargoea to 
])aes to the east into Water Valley and rah Spring, this last the rendezvous of a numer- 
ous band of Indians; thence by Ash Meadows to our camp at Furnace Creek, which 
they reached September 6, having been absent thirteen days. 

Furnace Creek is formed by numerous warm springs that have their rise (all about 
of the same altitude) in the low slopes on the north side of the oaflon, the warmest of 
which is a little over 90^ F. The stream, 3 or 4 miles in length, sinks where it 
rtsoches Death Valley. The south walls of the caQon are a curious strongly-cemented 
conglomerate, and a small amount of calcareous matter seems to be the only deposit 
from the springs. 

After occupying a peak to the south, in the Amargosa range, for topography, we 
moved to the northeast, crossing this range by a pass heretofore unexplored, and then 
north across the Armagosa Desert to Oasis Valley. This march of 38 miles was entirely 
destitute of water or grass, and, having first to cross the rauge, but 20 miles were 
accomplished at sundown, a night march was made uutil 1 a. m.; and, starting early 
the next morning, a good camping-place was found at 10 a. m. 

Bare Peak, near by, was occupied, and a trip made to occupy Toe4i-cha Peak, in the 
uortheastern corner of atlas-sheet 65. While this was being done, a reconnaissance was 
made with a light party, to gain the necessary information for recovering the Amar- 
gosa range iuto Death Valley. Several springs were discovered along the eastern 
Hlope of the range, but Boundary Caflon was found the first practicable pass south of 
Orape-Vine Cafion. Between these passes is the highest portion of the range, and some 
very pretty mountain country on the eastern slopes, whiph are gentle, and there is 
xood grazing. Piiion is almost the only wood found. The place is a resort for Indians, 
who gather the piUon-nuts in quantities in the fall. Here was also first observed the 
pecnliar blinds made by the Indians Just beside the springs for killing the birds — quail 
and some very small varieties — that come in numbers to the only water to be had. Tbese 
blinds have the general appearance of a bee-hive, are made of rushes and small boughs 
interlaced, with an opening for entrance on the side away from the spring. The inte- 
rior is large enough to seat one person, a small opening being toward the water 
through which to snoot the arrow, and with string attached for recoviug it ifo alarm 
is produced. In Oasis Valley duck-blinds were found constructed in tiie same way 
near little artificial ponds. 

The ascent of this range on the east side is easy, but, crossing to descend into Death 
Valley, the faces of the strata are broken into abrupt descent/S, and boxed cafions are 
almost universal and often impassable. 

From Oasis Valley we passed the Armagosa range by iV>nndary Cafion, stopping to 
occupy Wah-guy-he Peak, and, entering Death Valley a second time, camped at Salt 
Wells. This portion of the valley is, if possible, more dreary than the southern part, 
for, except this salt marsh, where grows a tall green grass, but of poor quality for 
grazing, its general appeara'Jce is a great stretch of white sand, interspersed, it is true, 
with mesquite trees, but these are perched upon hillocks sometimes 15 or 20 feet high, 
their roots having protected the sand about, while the wind has carried away the in- 
tfirmediate portions. We found the water at the Salt Wells unfit for use, (during a 
fiortion of the year it can be used,) but in crossing the valley and at a short distance 
from our camp we found several holes with a small supply of very good water. The 
excavations showed a stratum of saturated sand but a little below the surface, and the 
indications are that it would not be difficult to obtain water by a little digging almost 
at any place in this vicinity. Tbe valley is here about twelve miles wide. Our march 
was through Cottonwood Canon, in the Panamint range. We reached water and a 
camping-place at sundown. On this day's march our animals were much exhausted, 
two having to be left, unable to travel; one died almost immediately, the other was 
brought into camp the next day. The water met with had been sufficient only for 
onrselves, and riding animals and some of the pack-mules had been without for forty- 
eight hoars; and in this one eucouuters the difficulty of traveling with more than a 
lew animals. Besides tbe scantiness of the grazing, the springs are too small to fnr- 
nisli safficient water. 

We passed along the stream of several miles in length, lined with cottonwoods, and 
following a good trail, camped at springs near the summit of the range and the head 
of the canon. 

Tbe uniformity of the ranges is broken at this place, and a spur that separates Pan- 
aiiiiot from Salinas Valley juts out from the Panamint range. The highest portion of 
tbif4 apur, somewhat plateau in character, is interspersed with springs, and good grazing 
in f«»nnd. A ranle-ranch has been establ'shed. Occupying a triangulat ion -station here, 
we passed along the spur and crossed the Cerro Gordo range by a very steep trail, and 
cani« to the mining-town of Cerro Qordo on tbe eastern slope and near the summit, (for 
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report of mines, &e„ see Dr. Loew's report,) and thence by excellent wa^^on-road down 
the mountain to Cerro Gordo landing, on Owens Lake. The country from Panamint 
to Cerro Gordo was without settlers, except the small garden in the canon east of Pana- 
mint. 

Skirting the northeastern shore of 'Owens Lake, we crossed the river by a bridge a 
few miles above the lake, and thence through Lone Pine to Camp Independence, ar- 
riving the 3d Octo^ber, and remained until November, small parties being sent out from 
time to time to prosecute the work in the vicinity. 

October 6^ Mr. Nell occupied a triangnlation-station *on the eastern divide of the 
Sierras and nearly west of Camp Independence. 

Careful observations were made to connect this post with primary triangulatioD 
points, and a series of sextant-observations taken for latitude. 

October 9 we started to occupy Mount Whitney, the highest peak in this portion of 
the Sierras, and probably the highest in the range. The most feasible route was fomid 
by returning to Lone Pine and ascending the very steep eastern slope of the Sierras by 
the way of the Hockett trail, (from Lone Pine to Visalia, Cal.,) passing the divide by 
the headwaters of Cottonwood Creek, and then turning northward finom the trail 
when in the basin of Kern River, which drains directly the western slope of the peak 
which we occupied October 13. The view from this peak is most grand and compre- 
hensive, more than 11,000 feet above the Owens River Valley, overlookiog it and the 
ranges to the east, and including almost in one view the two great ridges on either 
side of the basin of the Kern River and the rocky barrier at its head that separates it 
from King's River to the north and west. 

In the Sierras we find the strata dipping to the west, just the opposite of what is 
found in the Amargosa range, (the eastern one of the uniform system heretofore nr- 
marked.) A close study of these ranges in connection with the intermediate ones, the 
Inyo, Argus, and Panamint, would I think, in this particular alone be very intereetiog. 
In the Inyo (next to the Sierras) the strata seem but little inclined from the perpeo* 
dicnlar. This range has been considered remarkable from its height compared to its 
base, rising 7,000 to 8,000 feet from a base of scarcely more than 8 miles, both side» 
being at this point (Inyo Peak) about equaUy precipitous. 

The glacier action to be seen on the western slope of Whitney's Peak is very grand: 
the immense size of the canons and the smooth and polished surface of the rocks ex- 
tending up their sides attest the action that once has taken place ; the eastern sloprs 
of the Hinge observed near Camp Independence also bear evidence of this action, nota- 
bly on Glacier Canon, just north of Kearsarge Pass, and almost at any place along thi< 
slope may be found broken rocks worn and polished on one side, showing they weti 
fixed in position when this abrasion took place. . 

Retoming from Whitney's Peak, we were compelled to leave our pack animals a; 
Lone Pine to recruit, while Mr. Nell and myfelf made a trip to occupy Cerro (jonio 
Peak and New York ^utte, both of the Inyo range ; then collecting the jHirty, we iv- 
turned to Camp Independence. Next a trip was made to occupy Wau-co-ba Peak, (Inyo 
range,) returning by the Eclipse mill and mine and crossing the river at the mill. A 
triangulation-station was also made upon one of the group of craters just south of B:^ 
Pine. 

The Owens River is scarcly fordable within 20 miles of its month, but is crossed by 
three bridges. The banks, thongh low, are steep, and the river-bed soft or the sp- 
proaches swampy. The sediment brought down by the river is deposited in bars in tir 
fake, perpendicular to the thread of the current ; behind them are forming lagoov^ 
The bed of the river nesr its mouth is a hard-pan formation, in which deep and ^l'«.- 
low plsces alternate, seemingly without reason. 

In the valley is distinctly observable a fissure formed by the earthquake in K> 
when the gronnd sank in the valley and along the west bank of the river ; and nex: 
to the foot-bills is observed the exposure of the west side of the fissure. There seemtii 
a striking resemblance between this and a terrace formation, its position facin<; ti' 
valley also, and I think in a short time, when the bank shall have become roiuaded \.} 
the weather, it will be hard to distinguish from an old terrace. 

On November 3, having completed as far as practicable the area assigned ns tL- 
party moved toward Caliente, Cal. Passing along the western shore of Owens L:tkf 
the road keeps along the eastern base of the Sierras to Tehacapai Pass, and tlm»u^. 
this to Caliente, where we arrived November 12. 

At Little Lake a halt was made to occupy a station in the Coso Mountain, and !« ' 
me to visit interesting boiling springs that had been reported in the vicinity. « I*: 
Loew has analyzed the waters from these springs and reports upon them. 

Supplies for the party were received at Ixw Angeles for forty days, at Panamint f ' 
sixty days, and at Camp Independence for forty-five days. 

Lieutenant Whipple and party arrived at Caliente also on the 12tb,and Mr. K>:' 
and party on the 15th. The parties were disbanded as soon as practicable, and tr 
property inventoried and packed in cases. Lieutenant Whipple, in charge of train a' 
propertV, left for Los Angeles on the 19th. Mr. Klelt and myself left the last, on u 
night of the 19th, for Washiugton, D. C. 
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The party was in the field one handred and forty-three days. A system of triangles 
was closed over an area of about 8,000 square miles of territory, and the topography of 
this area, with about a third as much more obtained by running meanders exterior to 
the system, was, as far as practicable, carefully studied and can be mapped. 

The parallel ranges of mountains, with but 15 or 20 miles between their crests, and 
these marked with well-defined points, afforded an exceUeut opportunity for carrying 
on the triangulation. 

A base, 6.78 miles in length, was measured in Panamint Valley, where we were able 
to find a nearly level and &vorabIe surface, and well-conditioned triangles enabled us 
to include two prominent mountain stations (Telescope and Malurango Peaks) iu the 
first extension. This system was definitely connected with that of the Los Angeles 
base by the two parties occupying in common Whitney's, Olancha, and Owens Peaks. 

In the measurement of the base an instrumental line was laid out between the ex- 
tremities and marked by small white fltigs planted at intervals of fifty paces, obstruc- 
tions and irregularities of surface were removed, and the line carefully measured with 
a springsteel tape-line, compeubated for temperature. The line runs a little west of 
north m>m the south end, which is near the center of the valley, and about one-fourth 
of a mile north of the direct road from Shepperds Cafion to Panamint Csmou. 

This end is marked by a rough-hewn stone monument, projecting 15 inches above 
the surface, rectangular in shape, 6 by 8 inches, and 1875 inscribed on the side away 
from the base. Iii this valley our survey was also connected with the land-survey, a 
three-point station being made at section-corner of ranges 42 and 43, township 20, 
sections 7, 18, 12, and 13. This section-corner is situated 5 miles, and bears north 70^ 
west, from the northern extremity of the base, which is a monument of rough stones. 

A series of observations was made to determine the azimuth of the base, and of sex- 
tant observations for latitude at the south end. In addition to this, sextant observa- 
tions were taken at sixteen other points, which were also connected by instrumental 
bearings with the triangulation. In all, thirty-six sextant latitude stations were 
made, and complete observations for azimuth of sides of triangles at four different 
points. 

Magnetic variation waa determined by observations on Polaris ; thirty-nine results 
have been recorded, including those determined at the apices of triangles, where 
the difference between the magnetic and true azimuth of one of the sides was, when- 
ever practicable, carefully determined, the true azimuth resulting from computations 
afterwards made. 

Eighteen triangulation-statiouR and thirty -two topographical stations, including the 
eighteen triangulation -stations, were made. 

At starting, the party was well supplied with instruments for taking the meteorolog- 
ical observations required ; both our barometers were out of order by July 12, but new 
tubes being received at Panamint in August enabled us to use this instrument for the 
remainder of the season, good comparisons for error being made on our return. 

The party was unfortunate in that, from breakage or loss, the full set of meteorologi- 
cal inatruments was not carried throughout the season ; and the results of the observa- 
tions taken have been curtailed on account of this ; the meteorological observations 
were taken throughout to conform to your written instructions, and, together with the 
odometer record, duplicated and compared in the field. Eighty-two cistern-barometer 
stations were made, and four hundred and sixty-two aneroid stations in addition. 

The principal roads and trails were meandered, and a table of distances for these, 
with remarks as to wood, water, &c , prepared in the field. 

Twelve hundred and sixty-one miles were meandered and 611 traversed but not 
meandered ; thirty-threo point-stations were made as checks, and six hundred and 
seventy-two other stations upon meander-lines. 

The instruments used werethe sextant, Stackpole & Brother's, for latitude ; Wurde- 
mann theodolite, graduated to read to 10^' of arc, for triangulation ; Wurdemann gradu- 
ated and Young & Son's small transit, for topography and meander work ; cistern and 
aneroid barometer, with wet and dry bulb, and maximum and minimum and pocket 
thermometers, for meteorological observations ; the compensated steel tape for accu- 
rate and the odometer for road measurements. Short meanders were sometimes made 
with the pocket-compass. 

A number of mining-camps were visited, and everywhere the party met with the 
kindest treatment from the people of the country and a willingness to impart informa- 
tion that proved of great value to us in traveling. Especially are we indebted to 
Capt. A. B. MacGowan and the officers at Camp Independence, and Mr. Maclean, the 
superintendent of the Cerro Gordo Freighting Company, for assistance rendered us. 

The members of the party, with scarcely an exception at any time, worked with a 
unison and cheerfulness that is a pleasure for me to record. 
Very respectfully, your obedient servant, 

R. BxRNiK, Jr., 
First Lieutenant Thirteenth Infantry^ 
Lieut. Qmo, "ML WheelkB| 

Corpe of Engineers, in dkarge* 
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Afpbxdix £. 
k'cecdtivb and descriptive report of lieutenant c. c. morrison, sixth cav- 

ALRYy ON THE OPERATIONS OF PARTY NO. 2, COLORADO SECTION, FIELD^SBaSON OF 
1875. 

United StatIes Engineer Office, 
Geographical Surveys west of the 100th Meridian, 

Waahifigton, D. C, May 1, 1876. 

Sir : I have the honor to render executive and descriptive report as follows of the 
operations of party No. 2, Colorado section, of the survey for field-season of 1875. 

Reporting in person to Lient. W. L. Marshall, Corps of Engineers, in charge of the 
Colorado section, at the camp of organization, at Pueblo, Colo., on June 5, 1 found the 
personnel of the partv completed as follows : First Lieut. Charles C. Morrison, Sixth 
Cavalry, executive omcer and field-astronomer ; topographical assistant, Mr. Fred. A. 
Clark ; recorders, Messrs. W. C. Niblack and Anton Karl ; general assistant, Mr. W. H. 
Rideing ; packers, Alex. Harbeson and Samuel Abbey ; laborer, N. Bascom ; cook, 
Green Terrell. 

The necessary supplies, record-books, &c., being received later, the party took the 
field June 12. Moving southward upon the Santa F^ stage-road, our objective point 
being Fort Garland, we crossed the Sangre de Cristo Pass June 15, and.reached the post 
the following day. It is a military post for four companies, built of adobe or sun-dried 
brick, not very prepossessing in appearance, although very prettily located on the 
eastern edge of San Luis Valley, near the junction of Sangre de Cristo and Ute Creeks. 
From the latter of these the post draws it« supply of water by acequUUj or ditches. 

My instructions were to carry the survey from Fort Garland westward, to cross the 
San Juan range north of the San Antonio Creek, to extend the triangnlation on a T>or- 
tion of this range unfinished the previous year. Having completed this, to go to Fort 
Wingate by way of Pueblo Pintado, surveying a large section in that vicinity ; to 
examine Washington Pass as to its possible use as a wagon-pass ; thence to proceed 
down the Bonito Creek to the Puerco of the West ; thence toWingate, surveving the Zoni 
Mountains southeast of Wingate, and large areas on each side of the Wingate aud 
Albuquerque wagon-road ; to carry the survey from the Rio Puerco of the East to longi- 
tude 104^3 T 30'', between latitudes 34^ 50' aud 35^ 40'. Having finished this belt, to 
proceed to West Las Animas, Colo., the disbanding camp, reaching there by November 
15, the return route being up Ute Creek to its head. The route followed was essen- 
tially as directed, and incurred traveling by this party of 4,627 miles. The area sur- 
veyed during the season was 11,300 square miles. 

It became necessary to divide the party for a portion of the time to accomplish the 
snrvey of this great area. During such time Mr. Karl acted as assistant t<opographer 
to the main party, and did so very satisfactorily indeed. The ration-points nsed dur- 
ing the season were : Pueblo, Tierra Aniarilla, Fort Wingate, Albuquerque, SautA F^^ 
Anton Chico, and Stone Ranch, rations being distributed to those points from Santa Fc 
and Fort Wingate. 

The triangnlation was carried over nearly the whole area and profile lines run. 

Hypsometrical data were gathered by careful observations taken regularly through- 
out the season. Latitude-observations were made, when possible, at all camps not 
located by triangnlation. 

The examination of the country between Tierra Amarilla, N. Mex., and Fort De- 
fiance, Ariz., developed two possible wagon-routes of communication to the latter 
place by way of Washington Pass ; thence into Southern Utah or Northern Arizona. 

The one, striking west just south of Nacimiento, crosses the main divide not tar from 
the eastern head of Chaco Creek, follows down this drain past Pueblo Pintado to 
where it passes out of the cafion opposite Mesa Techada ; thence, a little north of 
west, crossing the Vaoa Creek, nearly opposite the pass ; thence over Washington 
Pass; thence, bearing to the south, skirting the Black Lakes, down the drain of the 
Bonito past Fort Defiance, nearly to the month of the creek ; then crossing over to the 
main wagon-road from Fort Wingate to Prescott, Ariz. 

The second route crosses the Atlantic and Pacific divide at the head of Cation Largo, 
where the main wagon-trail crosses north of San Jos^ ; thence running down Cafioii 
Largo about 17 miles, it leaves the main trail, crosses over to the southwest to Ojo Nues- 
tra Sefiora; thence running nearly due south it strikes the Chaco in the vicinity of 
Pueblo Pintado ; thence it follows the same route as above. 

On either route there would be a scarcity of water. 

Little work would be necessary on the first route from Nacimiento as far as Paeblo 
Pintado ; from there there would be some blasting, cutting, and filling in Gallon Cha- 
co, as also in Washington Pass, particularly near the summit on the eastern slope ; 
here the pass narrows, and a short, sharp rise around a point of rocks would require 
mncb blasting. A very careful selection of route would be necessary on the whole east- 
em approach ; the rise is almost 3,000 feet. On the west little difficulty would be met 
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with ; a little blasting woald be needed aboat 200 feet below the Buramit, and some 
cattiDf and filling, with two or tiiree small bridges, would be all required. 

On the second route little additional difficulty would be experienced, except south of 
Ojo Nuestra Sefiora. A line of blufiEs running nearly east and west would necessitate 
a very careful selection of route in this vicinity. One of these, in connection with a 
proposed wagon-road from Fort Garland, crossing the Rio Grande at Colonas or Myers 
Ferry, thence to San Antonio, from there by the southern or Brazos branch of the 
Chama to Tierra Amarilla, would make a very direct route to Northern Arizona. 

The distances on these routes will be found in tables of distances to be published 
from this office. It is not intended to convey the idea that these routes are now practi- 
cable, for they are far from being such ; but that they are possible routes, necessitating 
work. There is at present a good road as far as Sao Antonio, Colo. ; from there but a 
horse-trail ; in many places not even that. 

No traverse-line was run from Pueblo to Garland, as that portion of the country had 
already been surveyed in previous years by your parties. 

From the summit of Sangre de Cristo Pass the Ban Juan range was seen enveloped 
in smoke of burning forests ; and upon leaving Fort Garland ihere was still no more 
than a few snow-capped points visible. It certainly was not encouraging for triaogo- 
lation, as we were dependent upon Banded Peak in tbe center of tbis section for the 
developing of the work to the south and west, the connection with Mount Taylor 
being very necessary, and only to be well obtained with a clear horizon. 

Two miles out from Garland, June 19, we crossed Triuchera Creek, a clear mountain- 
stream, as yet but little utilized for inigating purposes, but capable of supplying water 
for quite a tract of land now almost barren. Further on, the Culebra was reached, 
with its Mexican ranches scattered along its banks. Flowing through low ground, 
with several channels, it makes much marshy land in its broad valley which could be 
easily reclaimed and cultivated. 

As we approach the Rio Grande the bare basalt crops in places, and a few hundred 
yards below Myers or Colonas Ferry tbe cafion of the Rio Grande heads, here but a 
few feet deep, gradually increasing till it reaches 800 or 1,000 feet in depth — a narrow 
black gorge in the eruptive rocks — tbe great outlet of what has once been a large lake, 
gradually drained by its outlet cutting deeper, till finally the sandy plain of disinte- 
grated lavas was left, rich in soil but unproductive for the want of rains or economic 
distribution of its present waters. The ferry is a small flat-boat swung from a cable 
stretched from bank to bank, the boat being propelled by the action of the current. At 
this point, or possibly a little farther north, would be the best railroad-crossing for a 
route to follow the Rio Grande, forced as it would be, in order to be built at a reasona- 
ble cost, to follow the plateau on the west bank, to come down the river again by the 
Ojo Caliente Creek and Rio Chama. 

The route of the party from Myers Ferry was up a short valley^, thence passing over 
a low divide down into the drainage of the San Antonio Creek. Here the country had 
been overflowed by the San Antonio and Conejos Creeks, which unite a few miles below 
where we made our camp, having iietween them a large marshy flat which could easily 
be drained, and quadruple the land now under cultivation could be devoted to agricul- 
ture had the people tbe necessary enterprise. At the southern end of this valley the 
San Antonio Mountain, a great wooded dome of eruptive rock, rises high above the sur- 
rounding country. Isolated as it is it would be a fine natural triangulation-point 
were it not for its wooded crest. A built station on the tree-tops would make it a fine 
central point to carry the triangulation from the eastern or main rocky range to the 
west. 

Tbe Conejos, up which lay our route for the morrow, is a broad mountain-stream, at 
this season difficult of crossing, swollen as it was by the melting snows of the mount- 
ain. Several promising Mexican plazas attest the appreciation of the agricultural 
advantages of the section, and the many sheep in the valleys near the mouth of the 
cafion speak well for the grazing. The Prospect Peaks, standing as sentinels over the 
entrance to the country beyond, rise up from the plain just north of the mouth of 
the cafion. The forests were still smoKing, giving promise of much waiting. We 
left the main road 4 miles above the town of Guadalupe, and commenced our work 
in tbe mountains. Without the serrated outlines of granite-formations the range is 
none the less beautiful in its many inclosed valleys and cafions. Originally a great 
plateau of eruptive rock over the Cretaceous sandstones, it falls graduafly, with trend 
to tbe southeast, extending from the main San Juan range in the northwest till it dis- 
appears in the foot-hills and low mesas in the vicinity of Ojo Caliente. Broken up by 
many cafions and small valleys which have been carved out in long M^» there is leu 
in this section but a system of narrow tables, here and there a half-mile across, gener- 
ally but a few hundred feet, frequently but a ra^^ged edge along which a man cannot 
pass. It is not a mountain-system, but a succession of steppes, narrow flats, and small 
basins with vertical rims. With summit above timber-line, bare of vegetation, in the 
day-time warm and pleasant, at night freezing, the year round, with slopes covered with 
snow, stands Banded Peak in the center of this region, the southern prominent point 
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of tbe rauge. Dimly outlined on the sonthern horizon , 158 miles away, is Mount Tay- 
lor. Nearly as far away to the southwest and west are the Tanlcba range, the Carrizo 
Peaks, and the Sierra Lata; to the northwest and north, white with snow, the innu- 
merable peaks of the San Juan range, like the spires of the churches of a wide-spread- 
ing city, are seen. Springing from its sides flow the Los Pinos Creek with its heads on 
its northeast slope, the Narajoe from its northwest slope, and the two northern heads 
of the Chama from its southern sides. Divided here by the narrow, nearly vertical 
wall, but thirty feet across its top, waters of the Atlantic and Pacific take rise, the one 
to find outlet by the Rio Grande in the Gulf of Mexico, the other to seek the Pacific by 
the Colorado River and Gulf of California. 

The nearest prominent points to the north are Meigs and Monument Peaks. The 
country between is broken into small flats and basins, in which cluster many little 
lakes from the melting snows. The more protected of these are bordered by a dense 
growth of quaking aspen, which, with its silvery bark and bright green leaves, con- 
trasting with the somber foliage of the pine, is far more beautiful to the eye than 
eojovable to him who has to pick his way through these groves, dense as cane-brakes. 
At times crowded into the lake by the impenetrable growth, the pack-mule mires. 
There is no escape. Standing knee-deep in water of melted snow, you must take off 
his pack and pull him out by ropes. The delay has so belated you that in the approach- 
ing darkness you can no longer trail the mules that have gone on before, and are oom- 
peTled to make camp without shelter and nothing to eat. At this season of the year it 
was impossible to travel over the country, on account of snow and water. The drifts 
to be crossed had not a crust strong enoagh to bear tbe mules, and they were in con- 
stant danger of being wedged in between bidden masses of rock. Around the entire 
horizon the forests were still burning as they had been for over a week ; there seemed 
no prospect of its abating, and we were constrained, by our rations running shori, to 
postpone the occupation of Meigs and Monument Peaks till later in the season. 

In September the topographer returned, and accomplished this. Although loath to 
do so, (for it would have required but four more days had the horizon been good to 
finish the work here,) we turned our backs on Banded Peak and followed down 
the middle branch of the Chama. Taking its head immediately under this peak in 
two lakes, which find their outlet in falls some 600 feet ht^h, the Chama gathers these 
waters into a bright stream 10 feet wide ahd 2 deep. With quite a volume of water 
where they flow over the rim, these falls are but spray before they reach the basin or 
amphitlieater, inclosed on all sides by nearly vertical walls, excepting the narrow 
caHon through which the stream finds outlet. 

This whole region abounds in game. The elk, black and white tailed deer, grizzly, 
black, and cinnamon bears are numerous. The banks of the stream are lined with as- 
])en, spruce, and fir, while higher up the bare rocks give silent testimony of the colder 
air where even the grass is refused a living. 

Following tbe stream down we emerged from the mountains and entered the flats of 
the Upper Chama, in the section known as Tierra Amarilla of Northern New Mexico. 
On the east the spur continues to tbe southeast; on the west we see the mesa-country 
bordering the great barren Bad Lands of the Territory. Near the point the trail leaves 
the mountains the middle fork makes junction with the western fork of the Chama, 
and together they flow to the south, bearing slightly east. We soon passed through 
the towns of Los'Ojos and Los Brazos, and camped a little above the town of Nutritas, 
the agency for tbe Jicarilla Apaches. It being is8ue>day the Indians had come in for 
their supplies and were encamped about tbe town. Nearly all of them were Utes and 
Apaches, althongh some few Navajoes were easily picked out from among them by 
their straight, slight figures and intelligent faces; they' had come over to trade with 
the other tribes and were willingly taking advantage of issue-day to obtain supplies. 

Our camp is in a forest of pine trees which grow in this flat as upon the mountains. 
Such is the elevation of Tierra Amarilla that in winter the snows are very heavy, but 
in summer tbe grazing is fine and the country cannot be excelled in that season as a 
cattle-range. A very undemonstrative Fourth of July was here passed, posting records 
and recuperating our animals for the hard stretch of plain country to be surveyed. 

With no guide but our instruments and tbe information that we shall probably find 
but one spring of water permanent in its flow, we start for Fort Defiance. About 4 
miles from Las Nutritas the Chama is crossed at the Mexican town of La Puente, bo 
named from the fact that formerly there was a bridge across the Chama near this point. 
Moving nearly due south we strike the Chama again and camp for the night. Creta- 
ceous sandstones crop along our route during the day. The grazing is good, but after 
we passed La Puente no cmtivated land was seen, althongh nnmerous small flats along 
the Chama might have been reclaimed, and much land on the right bank mi^ht be de- 
voted to agriculture did the people partially drain the Chama and throw its never- 
failing water on the sage-brush plain extending towards the Gallinas. Our camp was 
near tne crossing of the old Santa F6 and California trail, now entirely unused. 

From here we pass to the west of the Gallinas Mountains, a low range much broken 
by short cafions, but having no marked distinctive features other than the point at Its 
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Bortbem end, and the deep ragged oanon through which the Gallinas Creek breaks 
its way, catting the range asander to its very base. Freqaently dry, the stream, from 
the recent rain-falls, now rnns its banks full. Jnst west of the stream are the Bad 
Lands, or dry, barren Cretaceons deposits, wherein are found the fine fossil-beds. A sac- 
ceasion of hog-backs, or uplifts with cliff-faces to the east and gradual slopes contorm- 
able to the dip of the rock on the west, extend to the divide between the Atlantic and 
Pacific drainage. They form, with the Gallinas Mountains, a valley by no means attract- 
ive to the eye, scant m vegetation, even the sage-brush and greasewood becoming 
scarce, the scattered piQon-trees alone breaking the forbidding hue of hot sandy 
drifts. 

Pushing west from the Qallinas we cross the divide, here but 7,561 feet eleyatlon, 
and descend upon the Pacific slope by even grade, easily to be made favorable to 
wagons, and follow the heavy Navajo trail which runs down Ca&on Largo fixiro OJo San 
Joad. The rain falling in torrents brings but the consolation that, if we have to make 
H canap where there is no permanent water, we can probably find enough in pools to 
partially satisfy the animals. 

The day's march was 26 miles through a hard rain, and we camped with only such 
water as we bad carried in our water-kegs and that soaked up by our clothes, tents, 
and packs. 

The following day we passed OJo de Nnestra Sefiora, a fine bubbling spring, situated 
in a drain running into Cafion Largo. The ground round about is marshy ; large 
bowlders are scattered over the ground low mesas of sandstone inclose the drain, and 
numerous trails concentrate at this one volcanic spring in the desert. From here we 
traveled southward, over a gently rolling cbuntry, here and there broken by low 
mesas, with little to distinguish them one from the other, the drainage-lines all con- 
verging toward Gallon Largo. After some 18 miles' travel a sudden descent or cliff is 
reached. A deer- trail gives us means of descending some 400 feet into Gallon Blanco 
drainage, which drain nnites farther north with Gallon Largo near its outlet, San Juan 
River. The grazing is very poor, and the country would be almost worthless, but for 
the lignite which crops at the head of these cafions. 

Our route lay to the south, our objective point being the Pueblo Pintado, an ancient 
ruin, before referred to in your reports as Pueblo Bonito. It is situated on the south 
Hide of the Ghaco Greek ; creek simply because it flows water in the rainy season, but 
perfectly dry nine months of the year. Its southern and western walls are still stand- 
ing, showing in its present state at least four stories; the outlines of one hundred and 
three rooms are easily traced on the ground-floor. The walls on the east, south, and 
west sides have been at right angles to each other ; that on the northern front facing 
the water has been an arc of an arch, with three largo towers built so as to defile all 
the ground between the bnilding and the stream. In the interior has been a court 
with several circular rooms, like the present estufwt or assembly-rooms of the Pueblo 
Indians of New Mexico. 

The whole structure is of stone and wood ; no evidence of iron is found. The 
masonry consists of thin plates of sandstone, dressed on the edges, laid in a coarse mor- 
tar, now nearly as hard as the stone itself. Every chink is filled. The usual stone is 
from half inch to an inch thick, with occasional layers of stone 2 or 3 inches thick 
occurring regularly every 15 to 18 inches' interval, evidently to strengthen the masonrv. 
The exterior face of the walls is as smooth as one built of brick and beautifully 
plumbed. At the base, 2| feet through, the wall at each story decreases in thickness 
by the width of a slight beam, on which rest the girders of the floor, the larger ones 
setting in the wall. There are no doors opening on the side away from the court, and 
the only means of light seem to have been through the inner rooms and through some 
small port-holes opening outward on the stories above the first. There are no perfect 
arches fonnd in the building; the only approach to such being in having the successive 
layers over the windows extend one beyond the other till one stone can span the space. 
Usually the doors and windows were capped by lintels of wood, which were but slight 
round poles, with their ends, as were those of all the girders, hammered off, apparently 
by some stone implement. In one of the circular rooms was found what appeared to 
be an altar, built out from the side of the wall in the very center of the building; it 
was probably here that their worship, siuce lost or perpetuated in an altered form by 
the present Pueblos, was carried on. 

The most striking peculiarities of the buildings were the wonderfully perfect angles 
of the walls, the care with which each stone had been placed, the perfection of the 
circnlar rooms as to their cross-section, and the great preservation of the wood. With 
an architecture so advanced in other respects, their glaring inability to tie Joints in 
corners, each wall being built up against and not united with the others, makes it 
comparatively weak ; indeed, it is to be wondered at that the walls are still standing, 
depending as they do each upon its own base, without abutments. 

Usually the Ghaco is dry ; doubtless at one time there was plenty of water, for an 
apparent difference in the weeds and grass Just above the bnilding indicates that the 
gToimd was once cultivated. We found no implements other than a section of a 
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melaie, or hollow troagb of stone, mmilAr to those now used by the Indians and Mexicans, 
in which they grind com and coffee. Innumerable fragments of pottery were found 
very similar, although none perfect, to that made by the present Pueblo Indians. 

A few hundred yards down the stream, as also above the buildings, are fonnd traces 
of other buildiu^, with, in some cases, the ontlines of the walls easily distin^ishable. 
In the ca&on, which commences less than three miles below, are seven or eight other 
ruins equally well-preserved on the oliffi» above ; these are what have been apparently 
watch-towers. 

Sonth of the Chaco the country rises to a table-land, presenting on its sonthern sod 
western slope for about 30 miles but two places to descend the cliffs, which are about 
300 feet nearly vertical. On the southern fape, probably 120 feet above the valley, 
with no visible way of getting up, nor could we reach them from above, we found sev- 
eral smaller buildings, probably coeval with the larger ruins, presumably used by the 
shepherds. They are built under the overhanging walls of the cliff-rocks. 

On the level surfaces above were found numerous cisterns from ^ to 8 feet deep, 
hollowed out in the rock by the action of water, possibly aided by the band of man. 

Descending from the table-land, which we were a day in doing, as a ramp had to be 
built for each mule down certain vertical places, we camped on a small drain, tributary 
to the Chaco from the south. A mile north of us was the Mesa Fachada, an isolated 
mass, which looks like a grand old church and marks the outlet of the caQon Chaco. 
On another drain just west of this we found another ruin similar iu the main features 
to the others, but differing in that it had a tower-like room running clear to the top, 
inclosed in rectangular walls, so that the perimeter of cross-section was a square on 
the outside and circle internally, the segments where the wall was thickest being 
tilled up by rubble-masonry. The ruin was on a slight eleyation above the valley. 
From opposite the face of the former ran a built wall of earth, with stone revetment 
across the drain, possibly a roadway with bridge, more probably a dam, 10 feet across 
the top, 5 feet high, and 15 feet across the base. Here, as at the other ruins, was found 
much broken pottery. In one of the ruins on the main Chaco drain the topographer 
entered a room now almost under ground from debris of the falling walls. It was en* 
tirely destitute of furniture or tools of any sort, but was very interesting in that it 
showed the manner of making the floors ; also that the interior walls were plastered 
with a mortar containing but little lime. In the walls were small square recesses, as if 
for shelves. The ceiling, which was the floor of the room above, consisted, first, of 
heavy poles about 5 iuches in diameter and at intervals of about 3 or 4 feet ; on these 
transversely were placed smaller poles, and again across these in juxtaposition were 
laid small square poles, all held down by withes. Nothing bore evidence of the peo- 
ple leaving suddenly, for, though the hole was barely big enough to admit of a man 
crawling through and had only lately been unearthed by the rains, there was no 
sign or trace of anything manufactured by man left behind ; nothing but the bare walls. 
Iu this we were much disappointed, for it was but reasonable to suppose, if we could find 
a room in fair state of preservation, that some articles of household-furniture might 
remain. 

Throughout this whole section the grazing was very Indifferent, and we should have 
suffered much lor water were it not for the rains, and even that which we obtained 
while camped on the Chaco, where the water was most abundant, held in suspension 
fully half its volume of silicates. 

Nothing could have been more welcome than the refreshing draught of cold water 
obtained when the small branch of the Vaca Creek, wbfch flows from the eastern side 
of Washington Pass, was reached. Here were camped several bands of Navigoes, who 
pushed iuto camp and endeavored to be extremely friendly, rather too much so, for it 
proved to be but a cloak for the opportunity of the better making small peculations. 
They were, however, generally well disposed to whites, but seemed fearful that the 
object of surveying iu their country was either to establish new lines to their reserva- 
tion or to run a railroad through it. The latter possibility seemed particularly dis- 
tasteful to them ; they were shrewd enough to have seen the civilizing efiect of rail- 
roads elsewhere. There is possibly no Indian of the plains as intelligent as these Nav- 
ajoes ; of straight, lithe figures, wonderfully square shoulders, the average man tallt 
quick of movement, with bright, intelligent, rather pointed faces, they are easily dis- 
tinguished when mingling with other ludians. While still haviug all the character- 
istics of the nomadic trib^, they are better able to support themselves. Even now 
they raise com and beans and have very large herds of sheep and horses ; they have 
many four-horned sheep. The head of an old buck presents a very strange appearance ; 
in addition to the heavy horns turning up, there is still a second pair equally as large, 
which turns down and back ; and one old fellow had what appeared to be a third set 
of short horns growing from between them, directly to the front. As I saw this latter, 
however, at a distance, I could not vouch for their being, as the Indian told me, a third 
set. They claimed to have quite a number of six-homed bucks ', the four-homed were 
certainly numerous. 

At our third camp in the Tunicha Mountains, near the western mouth of the Was«h- 
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iDgtoD Pass, we saw the sqaaws makiof; blankets It is a slow i^rocess. Between two 
upright polee are three horizontal onee^ two of them placed apart a little wore than 
the length of the blanket, running yertically from one to the other; the warp- threads 
are stretched ; then those of the woof are put in, one at a time, by hand ; a narrow 
thin board is put in after each of these, and they are hammered down by striking the 
board with a cleet, which they handle so skillfully as to rarely break a thread. Some 
of the yam is furnished by the Government, but the best white yarn thoy make from 
the wool of their sheep, and the finest red they make by picking an English cloth and 
spinning the yarn. These blankets are a perfect protection against rain, aud are won- 
derfully warm. 

The Tunieha section is a beautiful country and abounds in game. The grazing is 
particularly good, and there is much arable land in the reservation. The tribe is said 
to number 9,000. It is fortunate they are peaceably inclined. They rarely do more 
than steal a few sheep or horses. Although there was, at the time we were there, some 
little reason to fear an outbreak, some turbulent spirits grown up since the last Nava- 
jo war were anxious to show their prowess, and we heard dark rumors of how they 
were going to kill all the whites in the country. The better counsel of the older men^ 
who had large herds to risk and little to gain, prevailed against such attempt. 

On the evening of the 20th of July we reached Fort Defiance, the agency for these 
Indians, now unoccupied by troops. It is situated in a little valley at the mouth of 
CaaoD Bonito. The masses of sandstone rock tower up above it several hundred feet. 
The narrow gorge in the red sandstone through which flows one branch of the Bonito 
is very impressive, but not so striking as the cafions farther north. The Tunieha range, 
which breaks down into low mesas a little to the south of this, is or has been a large 
plateau, which is now broken up into many beautiful valleys. There is much fine 
timber and plenty of water. From Defiance the party traveled by two routes, the 
main party following the road to Wingate, the topographer going down the Bonito 
some distance and crossing over to the Rio Puerco of the West, which is a dirty little 
arroyo or wash emptying into the Little Colorado. The first night out from Defiance 
the main party camped at Rock Spring, a small pool formed by a dripping spring under 
the rocks a little to the east of the road and about half way between Defiance and 
WingBt<e. 

At Wingate we spent several days recuperating the animals and posting records. 
We are much indebted to the kindness of the officers there, who offered us every pri- 
vate and official assistance possible. Wingate is a ybtj pretty four-company post, 
built of adobe, situated some 15 miles west of the divide uetween the Atlantic and 
Pacific waters. It is dependent on a large spring, the Ojo del Oso, for its supply of 
water, which is carried by ditches and pipes througli the whole post. It stands on the 
northern slope of the Zuui Mountains, which rise about 1,000 feet behind it. The 
adobe, or sun-dried brick here used, has as main constituent a pale-blue clay, which is 
very pleasing to the eye as well as possessing the more practical advantage of being 
pmtiGnlarly durable for that class of masonry. The roofs are shingle ; not the ordinary 
earth ones used throughout New Mexico. 

After our rest at Wingate we started into the Zuni Mountains with renewed energy, 
and found them far difterent from what we had expected. Through what has always 
been represented as the crest of the mountains, we found an anticlinal axis. Following 
the axial line was a wide valley, running nearly the entire length of the range, abound- 
ing in the most beautiful glades, with bunch-grass Id inches high standing as thick as 
it could grow, here and there rooted out in the damper places by red and white clover. 
These natural meadows were a rare treat to our animals, which hail so long been living 
on bnt scanty provender. Ten or twelve sheep-ranches already located and one large 
cattle-ranch showed that these advantages were not unappreciated. Here we replen- 
iahed our larder by mutton as well as by venison killed by one of the party. The 
game is very abundant. Bear, elk, deer, and turkeys were seen in numbers, aud had we 
bad time there would have been rare sport. From Galliuns Spring, in the eastern part 
of the range, 4i miles from AguaFiia, the party broke up into three parties, the topog- 
rapher, with two packers, going to the famous Inscriptiou Rock, with instructions to 
proceed eastward from there; the main party going to Agiia Fria, thence to old Fort 
Wingate; I myself going down the Canon de Zuni to Blue Water, up through the Blue 
Water Canon, aud back to old Fort Wingate. From old Fort WMngate, which is on the 
waters of the Ojo Galle and about 3 miles south of it, with the assistant topographer 
we ran two more lines through the Zuni Mountains, occupied several topographical 
stationa, and from there went to McCarty's ranch, which is on the San Jos^ Cre«)k just 
under Mount Taylor, Qallo Spring furnishing most of the water for the San Jos4, its 
other heads being Agua Azul, which is the outlet of the Valles Ovagones of the Zuni 
lloantatns. Here we waited the arrival of the topographer. The Zuni Mountains^ 
which we had finally covered by the survey, are but a lovir range, reaching in no place 
niDch oyer 9,000 feet. Heavily timbered, with but few prominent |>oints, its northern 
slope is very gradual, but it is much out up by small caHons. Parallel to its axis runs 
kiley having on the north a line of hills or hog-backs nearly perpendicular on their 
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soathern face. To tbe south, the gradual rise of the main slope, presenting a mass of 
timber to the eye, rnns up to the west. Here it drops down nearly vertically, 500 to 
600 feet into a broad valley, extending through the range, varying in breadth frora ^ 
mile to 4 miles. Beyond the valley again rises the orest, vertically, or nearly so. From 
there it slopes off again into the plains through which runs the Znni Creek, on whose 
banks is found the old town of Zuni, one of the ancient "seven cities'' discovered by 
the old Spanish explorers in the sixteenth oentary. The whole range is very finely 
grassed and, at the time we were there, well watered, although some of the springs are 
said not to be permanent in very dry seasons. To the southeast from the range are a 
number of extinct craters, and it is but sorry work to the surveyor to go through them. 
Althongh beautiful natural triangnlat ion-points, they were only beautiful as such, for 
in traveling over them the animals had almost no grass and were without water three 
days. The shoes were torn from their feet by the snarp points of lava. Leather ones 
were substituted. Everything was done to try to save their hoofs, but without success. 
Two of the five died. The other three were nearly worthless for some time. One poor 
brute had his hoofs worn away till the bone protruded below the hoof. Another had 
his leg broken by breaking through the shell over a large lava-bubble and becoming 
wedg^ in the crack. The men were too much exhausted, nor had they torches, to 
explore a cave discovered in the lava, which seemed in its black depths to be of immense 
size, running in the direction of the great flow which extends for miles around. Hungry 
and utterly worn-out, they reached the main camp August 16, leading their animals. 

From here, after one day's rest, the party was again divided ; the topographer with 
one man was sent north to occupy Mount Taylor, thence to cross over to the Pnerco at 
Casa Salazar, froifi there into the Jemez Mountains, thence into Santa F^. Refitting 
there, he was to return to Banded Peak to do the little work left undone earlier in the 
season. The main party proceeded to Sheep Spring. From here work was done to 
the southwest, in the Sierra Verde and Mesa Lucera, by the assistant topographer and 
myself. We suflfered some from want of water ; at two camps in succession we had 
but a pint each, and that strongly alkaline. 

After a hot day's work, nothing is more necessary than water : food can much more 
readily be dispensed with. In a perfectly-dry climate, where evaporation from the 
body is so great, it needs but a short abstinence from water to produce sufieriug. 

Returning from the Mesa Lucera, we found the main party encamped at Jnelites, a 
forsaken little Mexican town in a broad, brownish-red flat, where everything looks 
burned up ; the adobe-houses, the parched soil, the gaunt goats, the lean dogs, the 
very men, look as if they were being slowly consumed by hunger and heat. Few towns 
in New Mexico will compare with Jnelites. Our first camp a&r leaving this place was 
at Isleta, on the Rio Grande, which we were glad enough to see. It is an Indian town, 
some 15 miles south of Albuquerque, on the west bank of the river. The fruits, grapes, 
and melons were Just ripening, and were a great treat to us. The grapes of the Rio 
Qrande Valley are particularly good, being in flavor very similar to the California 
grape. The country traversed from MoCarty's ranch was mainly a succession of sand- 
stone mesas. The valley of the San Joe^, throug[h which runs the principal road, has 
on its north mesas of red sandstone, capped with white, rising in successive steps 
about 800 feet above the valley. South of the valley the Mesa Lucera, some 600 feet 
above the valley, stretches to the southwest, till it unites with the foot-hills of Cerro 
Verde to the southeast, till it reaches the foot-hills of the Ladrones Mountains. It is 
gently rolling on top, gradually rising to tlie south in a line of small hills. The anr- 
face-rock is basalt. 

Near the town of El Rito, which is some 13 or 14 miles west of Sheep Spring, is a 
deposit of gypsum. The water is strongly impregnated with the salts of lime and 
soda, making it almost undrinkable. The grass has been fair, but was well eaten oft 
throughout the whole valley of the San Jos6. The herds of the Mexican town of Cn- 
bero, the Indian town of Lagnna, and the Mexican and Indian towns of El Rito, fill 
the valley to its full grazing capacity. This stream finds its outlet in the Puerco, just 
to the north of Qnelites. The latter stream, flowing between high banks of sand and 
clay, mainly the former, is quickly drunk up by the porous thirsty earth, and, thoagh 
a fine stream at its head, it barely runs water enough at this point to indifferently anp- 
port two or three ranches, and a large part of the year is perfectly dry. Between 
Qnelites and Isleta, on the narrow neck of land, are several craters, which form very 
pretty cones. Being entirely bare of timber, they were a valuable acquisition io the 
secondary triangulation. 

The valley of the Rio Grande, up which our route lay, is a broad open vallej, in 
which not more than a fourth of the land has been utilized for agricultural purposes 
that could be taken advantage of. Passing through the towns P^jarito, Padillaa, and 
Atrisco, we reached Albnquerque, the county seat, and second only to Santa F^ ia size 
in the Territory. Formerly a military post, there remains but the falling walls to show 
where once was the garrison. In a low bottom but little above the river-bed, the loca- 
tion does not strike one favorably, and yet it is quite a thriving place. From Albn- 
querque to Santo Domingo, indeed to PeHa Blanca, the fields were looking well and 
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the fruits were everywhere to he fnnnd. The i;rapes of Bernalillo wore very fine. 
Here the valley is lined with vineyards. In this latter place, one stock-owner alone has 
some 200,000 sheep. Algodones, Corrales, Sandia, are all well-to-do towns on the river ; 
and Santo Doming^o, the Indian pueblo^ is the pictnre of peaceful content. The Pue- 
blos were thrashing their erain by driving goats and horses ronnd in a circular inclo- 
mire^ These Indians who nave, ever since Known, lived in towns, cnltivatiug the soil 
and raising small herds, are to be wondered at for having retained their manners and 
customs so distinct from those of the Mexicans. Con ten tod with little, they certainly 
have not much. 

From the valley of the Rio Grande we went up the Galisteo Creek to the town of 
Galisteo, covering the country known as the Cerillos, and also the plateau running ont 
to the north of the Sandia Monntains and east to the Placers. In this section are to 
be found large anthracite-coal beds, which will with the age of railroads become val- 
nable. In the Cerillos are silver and galena deposits and an old mine of turquoise. 
Several of these mines, known to have been worked bv Indian labor by the old Span- 
iards, are found through the country. In some cases the shafts are filled with brush ; 
others are illy concealed with earth. Just west of the Cerillos is La Bi^ada Mesa, a vol- 
canic plateau, through which the Santa F^ Creek has cut a narrow caHon. The prin- 
cipal point on the mesa is the Tetilla, a sharp cone, which many centuries in the past 
has overflowed the snrroundinff country witn the molten rock, now covered with turf 
from the easily-decomposing feldspathic lava. There are two main routes from Santa 
V6 to the lower country in the vicinity of Bernalillo, Algodones, and Albuquerque. 
The one now little nsed,'but formerly the stage-route, follows the general direction of 
the Santa F6 Creek, south of west to the edge of La Bajada Mesa ; thence rising the 
mesa, it crosses it by a good road and descends by what is known as the La Bagada 
Hill, a steep, dangerous descent, particnlarly in its present condition. It comes to the 
river at Santo Domingo. The other route, known as the Pinos Ranch road, runs to the 
east of the Santa F^ Creek, strikes over on to the Galisteo Creek drainage, crosses the 
Galisteo Creek beyond Pinos Ranch several miles, and comes to the river in the vicinity 
of San Felipe. There are also two main rout«s to Fort Wiugateand Northern Arizona 
from Santa F6. Following the La Bajada Hill route to the foot of the hill, the right 
fork of the road leads to Pefia Blanca, situated on the Rio Grande jnst south of the 
mouth of Santa F^ Creek ; crossing the river here by a good ford, it runs through the 
foot-hills of ihe Valles Mountains to San Ysidro ; thence, over a rolling country, crossing 
the Pnerco Creek of the East near Cerro Cabezon, going north of Mount Taylor, pass- 
ing Cross Spring, Willow Spring, and the Mexican town of San Mateo, it comes into 
Blue Water Ra^ch; from there to Bacon Spring and Fort Wiugate; thence westward 
down the caiion of the Pnerco of the West to the Little Colorado into Northern Ari- 
zona. This is one route to Prescott. From Wingate there is a second road running 
Honth over the Zuui Mountains to the Puebla of Zuni, down the creek of the same 
uame ; thence, crossing over to the White Mountains at Summit Spring, the road runs 
to C:imp Apache. The second route to Wiugate follows either route from Santa F^ to 
Albuquerque, crossing the Rio Grande there, the Pnerco of the East at the bridge 6 
miles above Qnelites, running by Sheep Spring, El Rito, Lagnna, Cubero, and McCarty's 
ranch, soul h of Monnt Taylor, it Joins at Agua Azul with the first-mentioned road. From 
Jast beyond McCarty's ranch a fork of the road leads off to old Fort Wingate, thence 
to Agua Fria, Ojo Pescado, and Zuni, thence to Camp Apache, or, branching at Deer 
•Spring, to Prescott. 

Santa F^ has been so often described that it is useless to refer to it further. While 
there a new triangulation-station, well weighted, was built on the hill near the merid- 
iMU-mark and the points re-occupied for the development of the triangulation to the 
ifonth and east. 

The country assigned to the party to be surveyed after leaving Santa F^ lies south 
of the main stage-road as far as Vegas, thence north to latitude 35^ 40^ thence east to 
longitude 104<> 07' 30^, thence south to latitude 34^ 50', thence west to the Rio Grande, 
»n area containing approximately 6,600 square miles. This work was accomplished 
l>efore our return, but, of necessity, with a delay of nine days in arriving at Las 
Animas. 

The main rocky range, which breaks up jnst northwest of Mora into two ranges, the 
Santa ¥4 range and the Las Vegas range, with the Pecos Valley between them, loses 
i tc9 ridge-like characteristic at the break through which runs the present stage-road, 
built by Colonel Macomb, United States Engineers, in 1859. South of the road and 
4.*ast of the main Galisteo branch is a high plateau, more or less cut up by cafions ex- 
tending to CaTlon Blanco on the south and to the Pecos River CaHon on the east. The 
j^raziDg on it is very fine. Jnst east of the Pecos rises another table-land, much broken 
lip, extending between that stream and the Tecalote. From beyond this stream rises 
the Mesa Chnpaines, through which the Gallinas cuts a deep cafion. Beyond the Gal- 
linas it is a grand level plateau, extending to Ute Creek, cut through by the Canadian 
Kiver and its tributary Mora Creek. Evidences of volcanic or eruptive action are 
ibnnd on nearly all of it. 
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The principal streams of this section of the coantry are the Pecos and the Canadian. 
The former drains an immense area. Taking its hea^ in the nnmerons small lakes oq 
the east nlope of the Santa F6 range, it gathers these waters toother with those of 
the Las Vegas range, the eastern slope of this latter range being clrained by the Gal- 
linas, which empties into Pecos beyond the mountains. 

Tbe foot-htlis of the Santa F^ range rnn down just southeast of Santa F^ nearly to 
the Qalisteo. The Arroyo La Java, the southern fork of the Galisteo, beads opposite 
the head of Cafioo Blanco ; the two oonstitnte the tnnninal drainage-lines of the range 
west of the Pecos. The Conchas, a fork of the Canadian, rises entirely without tbe 
range in the plateau and, cutting a caflon down through it, debouches on the plain at 
the Rincon de las Conchas ; thence flowing nearly due east it empties into the Cana- 
dian about six miles above Stone Kauch, known to the Mexicans as the plaza of Don 
Francisco Lopez. 

The subdrainage-basin of the Callon Blanco and Galiateo is very limited. To the 
south the greater portion of the water south of Gallon Blanco sinks in the plain, being 
cut off by the run running south of the Arroyo La Java and the above-named canon. 
To the south of Galisteo Creek rises a new formation or succeeeAon of uplifts, not a 
continuous range, but rather spasmodic uplifts, which usually abound in mineral veins. 
The Placer, San Ysidro, San Pedro, Sandia, and Manzana Mountains rise from the 
Placers, each distinct in itself and together forming a group. The Sandia, running for 
10 or 12 miles with the dip of tbe rock to the east, the western face being nearly verti- 
cal, the eastern slope smooth, have at their southern end the Cafkon T^eras. East of 
the Sandia, and separated from them by a broad, beauUfal valley, lie the Placer Monn^ 
ains on the north, then the Tuerto or New Placers south of them, then the Ssui Ysidro. 
and on the southwest of these the San Pedro, a low line of wooded mountains. All of 
these have gold, copper, and iron in veins and deposits, and traces of sdver and lead. 
Coal is also found in the vicinity. The placer-diggings are very fine. I saw several 
nuggets found in the Tuerto or new placer-diggings, weighing 2 or 3 ounces of very 
fine quality gold. Tbe little mining now done there is by a very rude rocker or hatea. 
No steps have been taken to form a reservoir of water ; indeed, everything shows bat 
tbe individual efforts of men who cared but to make a livelihood or had not the cap- 
ital to properly work the placers. There was no work being done on the veins or de- 
posits, and never had been much more than prospect-shafts. It is said, however, 
that prior to the Mexican war, at the little town of New Placer, there were some 4,000 
souls living on the products of these placers ; frightened away by the approach of the 
American Army, they never returned. One Mexican, the principal man of the town. 
stat«d, and his story was corroborated by the other old men of thcpla^, that he once 
found a lump of gold which weighed 11 pounds 9 ounces avoirdupois. I give the story 
for what it is worth. He certainly had done so, or else had told the story so often that 
he, as well as everybody else in the town, believed it. The Ramirez lead or deposit — it is 
hard to tell which in its present un worked state — ^is a wonder in size. Proepect-shaft8 
show it to be well defined by a wall-rock on at least one side. It runs with very alight 
dip to the east nearly 30 feet thick at the points of exposure. The ooun try-rock is 
porphyrite. The ore is easily quarried ; mainly of copper-carbonates, it carries quite a 
proportion of gold. 

The San Ysidro Mountains should have mineral wealth from their formation, although 
no leads have been as yet worked. In every respect the section was the most promis- 
ing we had seen during the summer. With the San Antonita, San Pedro, CaQon del 
Agua, and Agna Limpia Valleys running through it, furnishing the best grass we had 
during the season, with water enough for large sheep-herds, plenty of timber on the 
mountains, which will be of great value wlieu the railroacl is built, which will he 
forced to pass through this region or within 10 or 15 miles of it, as it is the only timber 
near fit for ties, the section is a valuable one, and it seems unfortunate that it is 
covered by Innd-grants, the Gallon del Agua and San Pedro, whose owners have so far 
left its wealth undeveloped. 

In the San Pedro Valley and to the south of here, in the Manzana or Monte Largo 
range, we found fields which did not depend on irrigation, which is quite unusual. 
To the east of the Tnerto, San Ysidro, and Manzana Mountains extends the great dry 
basin, finely grassed for 8 or 10 miles from the monntains, but dependent npon the 
water therein to be utilized for grazing. At the little town of La Madera, at the north- 
east base of Sandia Mountains, was a saw-mill, at which they were making lumber of 
the timber from along the base and sides of these mountains. Four or five large sbeep- 
herds were seen grazing in the San Pedro Valley. Nearly all the hay nsed in the towns 
Bernalillo, Algodones, Sandia, and Santo Domingo, and much of that for the Govern- 
ment corrals at Sant-a F6, is drawn from here. 

The most prominent point of the Manzanas is Mosca Peak, rising from the range with 
two sharp points, the southeastern one of which was used as triangulation-station. It 
will prove of great value in carrying the triangnlation from Mount Taylor, Santa Ye 
range, and Las Vegas range to the south and east. The mountains are finely grassed, 
and game is very abundant. The range north of Mosca, to the Tijeras and Qutierres 
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'Cation baa little strong cbaraoter, being qnite low and beavily timbered, broken np by 
branches of tbeae cafions, as well as by Hell Cafion and Cedar Cafion, with their 
branches. Traces of copper are found throaghoat the range. Chilili is the only town 
of the range sonth of Tijeras within the area to be surveyed by the party, Teenqne 
lying just sonth of it. The equinoctial storm, which struck us while in this section on 
the 2lst September, commenced with a cold driving rain, which turned into a snow- 
storm. East of these mountains extenoe the plain of Gnadalupe, or, as it is sometimes 
called, the plains of Galisteo. It is a dry expanse of country, with no running streams, 
and but three springs, these near the mountains. Antelope Spring, the largest, is 
about 15 miles east of Mosca Creek. Here, as also at Bufifalo Spring, ^ miles to the 
north, there is a ranch. The other spring is but a black hole, from which the water 
does not run. It is known as Stinking Spring, and is situated about 10 miles north 
of east of Buffalo. The numerous bones of mules and horses bleaching on the plain 
around the spring show how bad the water is. The plain is unbroken from the mount- 
ains to the Pecos divide, excepting bv the Cerros de Pedernal, the Cerrito del l^obo, 
and the Cerrito del Cuervo. Beyond these, indeed commencing with the Cerros de 
Pedernal, which are sharp, bare points of porphyritic rock, the divide runs to the north- 
east, connecting with the low hills south of Cafion Blanco. From Pedernal the Cafion 
Piedra Pintada runs eastward to the Pecos River, with a very uniform grade of 37 feet 
to the mile. It would be much preferable to the Cafion Blanco route, as a connection 
with a road running up the Canadian as far as Fort Bascom, thence up Pajarito Creek, 
crossing over the heads of Arroyo Cuervo and down the Tanques to an easily-bridged 
crossing, thence up Piedra Pintada, thence over to Abo Pass, thence to the Kio 
Grande. There is, to be sure, but little water in the cafion, but it could easily be ob- 
tained by wells. Nor is there more on Cafion Blanco. This for a connection between 
the proposed road of the thirty-fifth parallel and the Southern Pacific would be a very 
short and easily-graded route. The grade in Cafion Blanco is much heavier and not so 
uniform, the outcome at the head being qnite steep. Between the two caiions the 
country is gently rolling. The divide west of the Pecos waters is covered with small 
timber, mainly pifion. At the Lagunas Coloradas, at the head of Cafion Blanco, water 
can nearly always be found, so also at the water-hole on the south side of the princi- 
pal point of the Cerro Pedernal, just east of the Ant<on Chioo and Fort Stanton road, about 
100 yards and slightly above it. In Cafion Piedra Pintada in the wet season water is al- 
ways found. 

Near where the road from Pedernal crosses the Cafion Blanco, at the head of an arroyo 
running into it, is Aguaje Guajolotes, which almost always has water in it. Near the 
mouth of Cafion Piedra Pintada is the Agna Negra spring of permanent water. In the 
cafion the grazing is very fine ; 15,000 sheep were seen between the Pecos and the 
divide. From there to within about 10 miles of the mountains the grass is very poor. 
Just below the month of the Piedra Pintada Cafion, or, as it is here called, the Cafion 
del Agna Negra Grande, is the town of Puerto de Luna, the most southern of the towns 
visited on the Pecos Kiver. With its clean white hbuses nestling in the cafion of the 
Pecos, it is strikingly pretty. Just north of here, at a little opening in the cafion. 
down which flowed the Agna Negra Chiquita, are the scattered houses of the town of 
Santa Rosa. Above this the river passes through a cafion impassable to animals, open- 
ing at the deserted plaza of Esteros. Still farther north, where it opens again, are the 
towns of Colonias and Plaza Ab£ga, and at the mouth of Gallinas Creek is the town of 
La Junta. Farther up are La Cnera and Esteritos ; immediately above the mouth of 
Cafion Blanco is Montosa, and 2 miles from there Anton Chico, the most important 
and largest town south of Las Vegas and east of Santa F^. This, as Galisteo, is a 
radiating point for roads. From the north there is the main road from Las Vegas, 
which is the heavy freight-road. West of the Pecos is the San Miguel road, which 
crosses the stream at La Cuesta. Forking from this road is the Albuquerque road, 
which runs up over the mesa to the west, coming into Cafion Blanco near the lakes and 
town of Los Griegos, a small, scattered town on the north of the cafion. From this 
road, about half-way between Anton Chico and Los Griego», branches the route via 
Pedernal to Fort Stanton, known as the dry route. Running to the southwest of the 
stream is the road to Puerto de Luna. East of the stream is the road to La Junta ; 
another to Fort Snniner, branching from which, near Whittemore's ranch, is the route 
to Fort Bascom. Still farther north is the road over to the towns of Los Torres, Cha- 
parrito, and Rincon de las Conchas. From Galiesto run the roads to Santa F6 to the 
north, and Fort Stanton to the south, there being two to the latter place, one by way 
of Bnifalo Spring, the other by Stinking Spring ; the former, branching before reaching 
Buffalo Spring, runs tbrongh the Cafion Gntierres to Allmqufrqne and the Rio Absjo 
country, at Buffalo Spring again branching, the western fork running in the foot-htlls 
past Chilili to Fort Stanton, the other going to Antelope S|)ritig or Oju Berenda, from 
there to Stanton. The routes to the east and wcbt from Galisteo are the roa<i U|) the 
Arroyo La Java past the Lagunas Coloradas and Los Griegos Uf Anton Chico, the route 
np the Arroyo Cristobal over the mesa to San Miguel, thence t<j San Jos6, 3 miles above. 
Following a branch-drain of the Cristobal past Los Faertes and Aguage Abre^o is the 
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route to Roslo wakey b. Farther west is the roate to Rock Corral and that to Santa F^. 
To the west run the roads to Real de Dolores and Real San Francisco, and the roate 
down the Galisteo to the Vaca, thence to Santo Domingo. The only roads not already 
mentioned between the Pecos and Rio Grande of importance within the section to be 
surveyed by the party and south of Santa F^ are the rentes from Santa F^, via San 
Marcos Spring, Old and New Placers, San Pedro, San Antonio, San Antonito, and Tijeras 
to Albuquerque ; or, turuing off at the mouth of the oaiion to Peralta, the roQt« 
through Cedar Cafion from Tijeras to Chilili, that through Hell Cannon, from Peralta 
and Isleta to the same place, that from Tijeras through Gutierres Cafion, past the Laga- 
uas Coloradas, joining with the Galisteo and Anton Chico road to the latter place, and 
the route from Antelope Spring past Pedemal down Ca&on Piedra Pintada to the Pecos. 
For distances on these routes see tables of distances to be published. 

East of the Pecos, between the two large plateaux, at one time connected, lies the 
broad rolling plain broken by occasional mesas extending down the Canadian drainage. 
Along the Conchas are the Corazon, a high wooded dome, the Bareadero, a flat rect- 
angular mesa, and other minor mesas. To the south of Corazon is £1 Cabre Mesa ; 
southeast from there, Mesa del Pino; still farther south, Barejon, Churisco, Cuerro, and 
Cnerrito; these latter are at the head of Arroyo Cuerro, which rises in Churisco and 
Cuerro Springs and other small springs ; running to the northeast, it enters a oailoD, 
the mesas of which are much broken by other minor drains ; sallying from here, it 
empties into the Conchas, rarely running water — a supply can always be had in the 
water-holes. Beyond the mesas of the Cuerro is the Mesa Riceo, the highest in the 
section ; this divides the drainage of the Conchas from that of the Pajarito, an arrojo 
running from the south to the east of Mesa Riceo, and emptying into the Canadian near 
Fort Bascom. Of these isolated mesas, the Rica is the largest ; rolling on top, it is 10 
or 12 miles long. Three points of it were occupied for secondary triangulation, as were 
also Mesa del Pino, Mesa Cuerro, Cnerrito, and Corazon. The Cuerro just at the head 
of Cuerro Arroyo is the sharpest, best-defined point. South of this opening extends the 
great wall of the Llano Estacado, across the northern portion of which we worked for 
some days getting the drainage-lines of the Arroyo Juan de Dios and Alamo Gordo. 

The main routes of communication in this section east of the Pecos are, iirst, the 
road from Los Vegas via Taylor's Ranch and Gallinas Spring to Fort Sumner; the 
route from Anton Chico past Gallinas Spring to Stone Ranch and Fort Bascom ; the 
BuflfiUo roud, nearly parallel to the northern edge of the Llano Estacado, running from 
La Junta ; the route from Fort Union to Bascom, across the head of the Ca&on Largo ; 
and the route from Vegas down the Gallinas Creek. On the road to Fort Sumner, about 
8 miles from the crossing of Gallinas Creek, is the Laguna del Alto de Los Esteros, at 
which there is usually water. At the Esteros, given on maps as Hurrah Creek, from 
the thirty-fifth parallel surveys, there is water in holes, as also at Los Tauos. Through- 
out this whole region the grass is wonderfully good, and numerous herds of sheep were 
seen, although not 1 per cent, of what the country would support. There is very little 
large timber in the whole of this region — ^almost none. The party reached Stone Ranch 
November 10. From there they proceeded up the Canadian for two days to the north- 
ern limit of the atlas-sheet, or rather a little beyond, to the month of the heavy cafion 
of the Canadian. There is a cafion of about 300 feet deep extending from the mouth of 
the main cafion. Beyond this is the main cafion, 800 to 1,000 feet deep. From the 
mouth of this the mesa wall runs westward to Mesa Chupaiuis and eastward to Ut« 
Creek. Just north of here, indeed very near the mouth of the cafion, the country is 
covered with basalt. Below the mouth of the cafion, on the first slope or plateau, is 
another basaltic formation. About 2| miles north of the mouth of the cafion comes iu 
the Mora, a stream supplying nearly all the water of the Canadian.- Also coming from 
the west, between the Mora and the face of the mesa, is the Cafion Largo, a narrow 
gorge, impassable in places to men on horseback. 

Rising the mesa at the mouth of the cafion, we pushed north of east for 58 miles to 
Tequesquite, on a small drain, branch of Ute Creek from the west. Here we found en- 
camped the topographer, who had not been with the main party since August 17. 

The following day we started on our homeward march, running but a traverse line. 
Following up the Ute Creek 22 miles above Tequesquite, we came to where it emerges 
from the cafion. Entering the same, we still continued up it, till, forced by the under- 
growth, we ascended with difficulty to the plateau above. Many sharp volcanic cones 
dotted the plain, which, gently rolling, extended far to the east. Wegpushed on to the 
head of the cafion, which is 20 miles long. The Cerritos del Aire, in which heads the 
Ute Creek, were in sight. They are a cluster of volcanic cones^ with but little running 
water in the drains. Just to the east of these runs the old Kiansas City freight-road, 
now unused. A short distance beyond them we reached the head of the Dry Cimarron, 
striking the Fort Union and Las Animas road, which we followed to Las Animas, reach- 
ing there November 24. All the country traversed between the Pecos and the head of 
the Dry Cimarron was very fine grazing-land. Although still considered dangerous 
on account of roaming bands of fiidians, we saw none. From Dry Cimarron to Las 
Animas the grass was very poor, probably from the herds of cattle driven from Texas 
on this route. 
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At the head of Ute Creek, as well as on the Dry Cimarron, we found ranches. In 
and about the head of the latter stream is a very pretty section of graziug-land and 
some little arable land. 

We had been in the field 166 days ; during that time the party traveled 4,627 miles, 
surveying an area of 11,300 square miles ; in this, 24 sextant latitude-stations, 94 mount- 
ain and mesa points for triangulation and topography, 160 three-point stations for the 
location of important points were occnpied, 'Z^^GS miles traverse line were run with 
stations or meander, 147 cistern-barometer, 1,767 aneroid barometer stations wore oc- 
cupied. The highest altitude reached was 13,393 feet, on Meigs Peak, Colorado ; the 
lowest point was Las Animas, Colorado, a little less than 4,000 feet. 

Too much credit cannot be given to Mr. Anton Karl and Mr. Niblack for the energy 
and ability with which both carried out the duties assigned them. 

I desire to tender my thanks to the ofQcers at Santa F6 and Fort Wingate, N. Mex., 
particularly Capt. Charles P. £gan, C. S.,U. S.A, and Lieut. L. H. Walker, Fifteenth 
Infantry, for their prompt officifu kindness. 

I am, sir, very respectfully, your obedient servant, 

Chas. C. Morrisox, 
First Lieutenant Sixth Cavalry, 

Lieut. Geo. M. Wheeler, 

Corp9 of Engineers, in charge. 
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EXECUTIVE report OF LIEUTENANT C. W. WHIPPLE, ORDNANCE CORPS, ON THE OPERA- 
TIONS Oi^ SPKCIAL PARTY, CAUFORNIA SECTION, FIELD-SEASON OF 1875. 

Philadelphia, Pa., Jpril 25, 1875. 

Sir : I have the honor to report the following ontline of the operations of the party 
of which I was in charge during the field-season of 1875. It was composed as follows : 
Frank Carpenter, topographer ; Frank M. Lee, meteorologist ; Sergeant Eugene Farn- 
ham. Twelfth Infantry, odometer recorder; 2 packers, and 1 cook. 

Leaving Los Angeles, Cola., on the 28th of June, several days were spent in the 
vicinity of Wilmington to enable Mr. Carpenter to connect by a line of levels the south- 
west end of the Bates line with the bench-mark of the San Pedro Breakwater. This 
being completed, the partv moved past the little settlements of La Bayonna and Santa 
Monica, and at the foot of the range of the same names, along the beach to the Malaga 
Ranch, at which point an ascent and station were made on a somewhat prominent 
peak. The great difiSculty so frequently encountered afterward, and whit-.h was so 
serious an obstacle to the progress of my work, met me here. Excepting a small, scant 
stubble-field of barley, there was literally not a particle of feed to be obtained for my 
animals, which were already suffering severely from unaccustomed work. I wished to 
atay at this ranch a couple of days, l>ut I could not buy the permission for more than 
a single night. The following one, after a most trying march through soft, shifting 
sand, and over deep, dry gulches, we were even worse on, for we had, in spite of repre- 
sentations to the contrary, neither water nor grass. Finally leaving this snore, we suc- 
ceeded in forcing our way through the chaparral, and camped on the summit, in the 
vicinity of which we made a topographical station. 

Throughout my stay in these mountains, work was very much retarded by the almost 
constant existence of heavy fogs. The ocean was scarcely ever visible, but far away, 
clear and distinct, we could see the peaks of the various islands rising above the clouds. 
So intense was this fog that even the oi-dinary meander- work was accomplished with 
difficulty, and sextant observations were impossible. 

Descending iuto the valley of the Simi, we occupied the extreme western point of 
the Santa Monica ranges and connected with several Coast Survey stations. Follow- 
ing the dry wash of the Simi, (called in this vicinity " Lost Palos,") we crossed the divide 
of the Snsana range; made a station on its most prominent peak, and, keeping along 
the Conejo and Triunfo Creeks, finally crossed the San Fernando Plains, and camped, 
July 14, with your party at the Mission. A week well occnpied in meandering the 
Little and Big Ti^unga Creeks, in visiting the Charlotte mines, situated at the 
head of the latter, and collecting topographical details of this vicinity. Crossing the 
Arroyo Seeo, which your own topographers had already meandered, we kept along 
close ander the Saa Gabriel range, with the intention of crossing it by what is known 
ss the Wilson trail. This plan was changed in consequence of meeting Mr. Cowles, of 
Dr. Kamfp's party, who informed us that they had just returned from a triangulation 
station by that trail, which only ran to the top of the mcuntaiup, that tbe country be- 
yond was impassable, and that Mr. Joy, of their party, w as lost, and mi^ht possibly be 
found by going up the San Gabriel Cafion. With the iutention of m iking snch an 
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attempt, I moved on with all haste, and bad the fortune to meet Mr. Joy at the entrance 
to the canon. The information I succeeded in obtaining in regard to the possibility of 
finding grass was so exceedingly discouraging that I decided not to risk my anirndsby 
taking the San Gabriel trail, the details of this vicinity having already been coHected. 

Crossing by the Cajon Pass, we followed down the Swarthows Cafion on to the Mo- 
jave Desert, and camped near the month of Rock Creek. This stream meandered, we 
struck for Soledad Pass, and, occupying stations on the south side, marched straight 
down the Santa Clara Valley to San Buenaventura, on the sea-shore. 

The Sauta Clara rises in some springs and small mountain creeks near the month of 
the Soledad Pass, and a few years ago, it is said, was a continuous running stream. 
Now it is dry for much of its length. At Riley's Station, a few miles above the stage- 
crossing, the present occupant told me that in 1869 there were large lakes in this valley, 
bofh above and below him, and an abundance of water in the river. He then ran 
profitably placer-diggings in the range to the north. That year the water began to 
fall at the rate of an inch and a half per day, and be commenced to sink his well, 
which is now 80 feet deep, with a very scant supply of water. I was shown a great 
variety of ore specimens, including graphites, blue and green carbonates, magnetic 
iron ; but no mines were then worked nearer than the Charlotte at the head of the Big 
Tujunga Cafiou. With the exception of the Cumules Ranch, which cousumes the 
waters of the Penn Creek in irrigation, but little cultivation is attempted in the valley 
above Santa Paula, which is some 16 miles from the sea. 

We followed the San Buenaventura River to its junction with the San Antonio, and, 
passing throngh the pretty little village of Nordhoif, crossed the Topa Topa Mountains 
by a very rough trail, and reached the Cespe Creek. The scarcity of grass and the critical 
condition of my animals hurried my departure from a locality where the single man 
brave enough to strive there for an existence did all in his power to assist me; and 1 
crossed the White Sandstone range, which incloses the north side of the ca&on, by a 
trail which he indicated, making a station on one of its highest points from a oamp on 
the summit, and, following Ray^s Creek, moved round the base of Cuddy's Mountain, 
and joined yon at Tejon August 15. Here my party was increased by the addition oi 
Mr. Douglass Joy, assistant geologist. After your departure, and upon deliberations 
with Dr. Kamfp, chief of triangulation, I made arrangements for the erection of a 
monument at Mount Pinis, and returned to the White Sandstone Mountains to complete 
from a point in this range, afljacent to the one already occupied by me, the triangle 
between that station, Mount Pinos, and Tehacliipi Mountain. 

As an example of the difficulty attending an instrumental work during the season, 
t may be said that after one day had been spent in cntttng down trees, another fol- 
lowed, duriug which the fog and mist did not permit us to catch a glimpse of Teha- 
chipi, and barely of Mount Pinos, though scarcely 10 miles away. Sleeping on the 
mountains, Mr. Carpenter and myself were fortunate enough to see both of our points, 
which soon after sunrise, however, were covered by the mist which rose from this valley, 
not again to be seen for the day. 

With the intention of collecting the topography of the range north of the Santa 
Clara, and completing unfinished work, we then crossed Motor's Flat, where iu a num- 
ber of cavities in an immense rock we found some very odd Indian hieroglyphics and 
paintings, and following down the Hot Spring trail camped on the Cespe in the vicin- 
ity of the springs themselves. These were exceedingly interesting,\and it is a source 
of regret that the bottles of water collected there were broken during their shipment 
to Washington. The flow of water comes from the base of the mountains, forms a 
very considerable stream, possesses a temperature of 195^ at its point of emergence, 
and probably contains sulphur and iron. 

Thanks to a multiplicity of stock trails, I was misled into attempting the caflon, and 
had the satisfaction of spending six days there, during which I crippled some of my 
animals, smashed one wheel of my odometer vehicle, and met with other mishaps. I 
succeeded in getting within about 5 or 6 miles of the mouth of the cafion, far enough 
indeed to see from the mountain-side into the open valley of the Santa Clara, only to 
find that farther progress was absolutely impossible aud that I must retrace my steps. 

Over immense bowlders, throngh pools of water deep enough to carry the mules off 
their feet, throngh a country where in the most accessible spots the soil had bei-n 
stripped of the meager supply of herbage it perhaps once possessed, we struggled on and 
finally crossed the Topa Topa by the same trail we had used before, and, leaving Nord- 
hofi' on our right, camped at the Ojai. Our road from here to the Santa Paula took us 
around the base of the Sulphur Mountains, out of which run the Tar Springs, which 
frequently flow across the road, and in the heat of the day are soft enough to make 
travel ditficult. 

Some days were ppent in Santa Paula, meandering thecreelf and occupying a very 
difficult point at its headwaters. The Peru then having been meandered tor some 
distance from its mouth, I sent Mr. Carpenter and Sergeant Farnham to* San Fernando, 
to collect some topographical details in the vicinity of the Paooima Creek, and a waited 
their return on the Sauta Clara. 
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MoviDg op the Castac Creek I then followed an excellent trail across the mountains 
to a point on the Pern near where I had terminated my meander before, and keeping to 
its headwater, passed the Loe Alemos and Gorman's ranches, and reached old Fort Tejon, 
where I had left my supplies, on September 19. From here onr march took ns past 
Boee's Station , and alons the fbot-hills to the San Emidio, then round the edge of Kern 
Lake, through Bakerfiekl and across Sage-brush plains, which numbers of little pre- 
emption houses indicated a hope on the part of the inhabitants to reclaim, to a point 
on the sluice at the western extremity of this area allotted me. 

I moved north from here under a broiling sun toward Posa Creek, and though this 
country was so barren that I begeed from a humane ranchman at my first camp the 
corn-stalks which formed his sh^-oover to prevent my animals from starring, he was 
saogpine enough to herd sheep there in large numbers. 

When I arrived at his camp he was driving around an ill-conditioned horse, pumping 
up water ftom a well 90 feet deep, while his thousands of sheep were huddled together 
in bands under care of dogs, waiting their turns to drink ; and when I left him m the 
morning he was similarly employed. 

Following Posa Creek, in which water stands in occasional pools, we climbed the back- 
bone of the Green Horn Mountains, and, camping on the summit, from a station looked 
down into the valley of Kern River. Here, as everywhere, was apparent the over- 
stocked condition of the country ; every vestige of grass seemed trodden out, even in 
spots almost inaccessible. By the most perfect road I have ever seen, we moved past 
the lumber-mill into the valley and up the river to Kbmviile, where a day was em- 
ployed in visiting the Sumner mines, and where every courtesy was shown us by Mr. 
Burke, the superintendent. 

We camped over night at the hot springs a few miles below, and then, following up 
Erskine's Creek, took a trail which leads us to the summit of the Pah-Ute Mountain. 
The mines and work here were carefully inspected, thanks to the extreme kindness of 
the proprietors, and a station made on the peak to the eastward. Passing through 
Clarasillo, we visited the John's mine and made a station on a beautiful point we called 
the '* Crowned Butte," on the edge of this desert, and, keeping down Kelso Valley and 
along Cottonwood Creek, we crossed a divide and camped at the warm springs of Cali- 
ente Creek. Moving from here into Walker's basin, a station was made on Mount 
Breckenridge and an abandoned mine visited, and I then took my party into Caliente 
for supplies. From here onr road lay along the line of the Southern Pacific Railroad 
in the Tehachipi Pass, and making a camp for a few days in the valley, we meandered 
Sand Cafion, Charlie Morris's Ca&on, and Caoh^ Creek, and made two stations in the 
range between T^achipi and Kelso Valleys. The difficulties in executing nice instru- 
menUU work had been increased. Besides the mist and fogs, the wind blew constantly 
almost a gi^e^ filling the air with dust and sand. 

Crossing Little Oak Creek, we then passed by Desert Springs and Elizabeth Lake, 
and camped at Lopez Ranch, on the edge of the Desert, long enough to permit us to 
make an excellent station in the range north of Polvadera Pass and near its month. 
From Elizabeth Lake, I sent Mr. Lee into Los Angeles to assist Lieutenant Bergland 
in his meteorological comjiutations. We then passed the head of Castac Creek, and, 
having made two stations in this range north of the Santa Clara, we crossed the hills, 
and fimowing down a valley, passed Cow Springs and Gorman's Ranch and over on to 
the San Emidio Creek. 

Here, November 2, for the first time during the season's work, we were detained 
by a very severe storm, which covered the mountain-side with snow. Moving due 
west, we made a station near the Paleta Ranch, and, descending into the valley of the 
Guyana, followed it for miles through as barren a country as I had yet seen, and by 
very hard marches crossed to Lockwood Creek, and reaching the San Emidio again, 
moved on to the Plato. Here we visited the antimony mines, recently established, 
and of which great hopes are entertained. 

For some miles the bed of the Plato ran in an exceedingly pretty valley, where we 
startled deer and quail from cover at every bend; but it ^adually narrowed, until it 
became an absolutely impassable cafion, and we were forced to climb for hours with 
jaded, worn-out animals over immense hills. Scattering with pistol-shots bands of 
moantain-sheep, we climbed to the highest point, made a station, and descended over 
rolling foot-hills to the valley. 

Striking from here across the plains, we made a direct march toward Caliente, and, 
climbing the hills by the old Bakersfield Road, reached that place and Joined Lieuten- 
ant Bimie on November 13. After Mr. Klett's arrival with the other party, a week in 
Caliente sufficed to disband this expedition. I then conducted the trains to Los 
Angeles and stored the material. 

It is a source of consolation to me that, before leaving this part of Southern Cali- 
fornia, I had the satisfaction of seeing grasji springing up in the valleys and along the 
hills. Ocular demonstration was necessary to convince me of the fact that such could 
be the case, for in the six months my party had been in the field my animals had but 
once found feed (this on the summit of a high mountain) that I did not pay for. That 
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this coantry was fbrmerly noted for ito grazing is nndeniable, and I took pains to 
gatiier from everv aonrce of information some explanation of this change. Mr. Caddy, 
pointing to the nills opposite his house, near Fort Tejon, said that the hunch-graas 
which once covered them no longer grew there at all. 

Another source of disquietude to those interevted in the welfare of this section of 
our country, is the diminution in the supply of water. It is true that in many locali- 
ties where the attempt has been made, notably on the plains of Los Angeles and San 
Bernardino, artesian wells have been snccessfnlly sunk and furnish a plentiful supply 
of water. Even at Bakersfield, at a depth of 260 feet, water has been struck. Bat 
the {nrazing sections can hardly depend upon these for their wants, and everywhere 1 
found evidences that the creeks and springs were failing. The Santa Clara River and 
Posa Creek, and the spring which feed them, may be cited as illustrations ; their 
gradual, steady subsidence indicating something more serious than a failure in a win- 
ter's snows. 

As regards the springs, I was told that the sheep " trampled them out ; " but acquit- 
ting them of this responsibility, they are undoubtedly inflicting an injury on this 
countiy of a very serious nature. 

very respectfully, your obedient servant, 

C. W. Whipple, 
Lieuienant of Ordnance, in Charge of Parly. 

Lieut. Geo. M. Wheeler, 

Carps of EngineerSf in Charge, 
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meteobology akd hyp80metry. — field-season of 1875. — by ueutknant w. l. 

marshall, corps of engineers. 

United States Engineer Office, 
Geographical Surveys west of the 100th Meridian, 

Washington, D, C, July 8, 1876. 

Sir : I have the honor to submit the following summary of the barometric work of 
the past field season, and of the office-work in connection therewith. The observa- 
tions and work peif ormed have been of the same character as in 1874, and reference is 
made to the report npon this subject in the annual report of that year for information 
other than is contained herein. 

The various parties of the California and Colorado sections of the expedition of 
1875 were provided each with duplicate sets of instmments, comptfsing cistern and 
aneroid barometers, psychrometers, and pocket thermometers, and with the necessary 
books of record and pnnted instructions with reference to observations, instruments, 
and books. The barometers, psychrometers, and thermometers were made by James 
Green, of New York ; the aneroids with attached thermometers by Casella, of London. 

Comparisons of all instruments were made at Washington, D. C, with the standards 
of the United States Signal Service, and again at Pneblo, Colo., and Los Angeles, 
Cal., before final distribution among the varions parties, and their initial errors of in- 
dices determined. Daily comparisons among the instruments of each party served as 
checks upon their indications and afforded the means of detecting changes in instm- 
mental errors, and the errors of such instruments as were fitted with new tubes during 
the season. The corrections for capillarity in barometers were included in the errors 
determined, having first been corrected for approximately, by shifting the scale to agree 
with the computed effects. 

The observations taken dnring the field season were mainly for psychrometrical pur- 
poses, the time spent in the field being too short, and the observations at any one 
place too few to be of much service in general meteorological investigations in a region 
where general climatological features are as well known as may be given by carsory 
observations. 

For the California section two reference stations were established by the survey, one 
at Los Angeles, Cal., and another at Fort Mohave, Ariz. The altitude of the cistern of 
the barometer at Los Angeles was determined by a line of levels run from the United 
States Coast Survey tide-gange at the Wilmington breakwater, by Mr. Carpenter, of 
this survey ; that of Fort Mohave, Arix., was carefully computed by Lieutenant Berg- 
land, by referring barometrical observations there by daily and monthly means to cor- 
responding observations at Los Angeles, and this determination was afterward checked 
ana verified by referring to the Signal Service barometers at San Francisco and San 
Diego, Cal., and Santa 1 ^, N. Mex. Camps, where parties remained several days, were 
taken as reference stations for all observations made in their vicinities; the camps 
themselves being referred to the stations above mentioned. 
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In Colorado and New Mexico the ciBtemBof the United States Signal Service harom- 
etere at Santa F^, N. Mex., and Colorado Springs, C. T., were taken as distance-points, 
and the temporary camps of the parties, as in California, taken as reference stations for 
all ohservations made in their vicinity daring occnpation. 

Horary tahles were secured for Los Anf^eles, Cal., and Fort Mohave, Ariz. The horary 
tahles published hy Colonel Williamson m his paper on the^'nseof the barometer, d^.," 
for stations in California, and that for Camp Independence, Cal., secured by vour expe- 
dition of 1871, wore also used as far as they were deemed applicable. In Colorado and 
New Mexico no additional horary corrections were secured, but those determined in 
1673 and 1874 being applicable, were used. 

The observations taken in the field were copied by the observers on forms adapted to 
their complete preparation for final reduction, avoiding errors in copyiog and trans- 
cribing again and again upon special computation sheets. When filled, these forms 
were lorwarded, when practicable, to the office in Washington, D. C, for revision and 
reduction, the certificate of the chief of party that they contain true copies of the original 
observations being required. 

In following out the system of observation and record required by the printed instruc- 
tions published by the survey, a great number of observations at various points were 
secured and have been reduced. 

Upon the receipt of the observations from the field, the records of the various instru- 
ments were carefully examined, and their relative indices of error determined at every 
comparison, and therefrom their absolute errors upon the standard of the United States 
Signal Service in Washington. 

The hourly observations were then corrected for instrumental errors, reduced to 32^ 
F. and to level, and after correcting erroneous or erratic observations revealed by plot- 
ting. Horai^ tables were formed for the reduction of isolated cistern barometer obser- 
vations and for use in reducing the aneroid profiles. In forming the tables of horary 
corrections I have had theobservations reduced to second level plotted, and have selected 
those days only when well-marked diurnal oscillations are exnibited. 

The relative humidities were not computed for each observation separately, but the 
means of the temperatures and wet-bulb indications were taken at each hour for the 
entire series, and the resulting computed humidities for the differences of these means 
taken for use in the barometric formula. Single results are liable to be so erratic and 
unreliable, that it is supposed that this course would give a sufficiently near approxi- 
mation with less labor of computation for use in the barometric formula. 

In computing the altitudes of camps, &c., from cistern barometer observations, the 
full formula of Plantamour containing a term for humidity, and as represented by the 
tables In WiUiamson, has been used. In the reduction of aneroid observations the 
smaller terms of this formula have been omitted, since the aneroid differences of alti- 
tude are generally small, and from the construction of the instrument some of these 
terms necessarily do not apply. 

The observations have been referred by divers means to corresponding observations 
at the base station. When a long series of observations have been taken, the observa- 
tions have been referred by a mean of the daily means, or of the observations at 7 a. m., 
2, and 9 p. m. 

Isolated observations have been corrected for horary oscillations when suitable tables 
were known, and referred to the corresponding daily mean at the reference rStation ; 
otherwise simultaneous barometric observations have been obtained by interpolation 
and an approximate mean daily temperature used. 

Observations taken upon peaks have been referred, (save in a few instances where they 
have been compared direct with the initial reference stations) to temporary stations at 
their bases, the approximate daily mean temperature being used in the temperature term, 
this temperature being observed at the base station, and found approximately as follows 
for the mountain station : The camps of the ascending party (as a rule) were established 
at the limit of tree growth, where observations of the thermometer were taken at 7 a.m. 
and 9 p. m. on the day of the ascent before and after the occupation of the station. 
These observed temperatures have been reduced 3^ F. for every 1,000 feet difference in 
elevation between this camp and summit, and taken in connection with the 2 p. m. 
observation on the peak for an approximate dail^ mean. Where a peak is high above 
the reference station, and for lack of fuel, cold will prevent observation at night upon 
its summit, some such device must be inaugurated for securing approximate daily 
mean temperatures. The temperature will necessarily always ue observed near the 
hottest part of the day, and will give results the more erroneous the higher the peak 
is above the reference station. The changes in temperature must take place pnnci- 
pally near the heating body, i. e., the earthy surface ; and especially in the excessively 
dry atmosphere of the West, where a conservator of heat in the shai>e of aqueous vapor 
is wanting, the air directly m contact with the earth undergoes great fluctuations in 
temperature, during the day giving ranges of climate temperature not at all commen- 
surate in effects with the less horary oscillations of the barometer, whereas, if there be 
quite a thick and wide stratun^ of air between the summit of the peak and the reference 
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station not in contact with the earth, the actual mean temperature of the entire stratum 
varies bat slightly , if at all, doring the 24 honrs, unless disturbed by abnormal warm 
or cold currents ; so that while the observed temperatures near the surface would when 
plotted, during say a month or a year, show well-marked dailv maximum and minimam, 
the mean temperature of the thick stratum would show nearly uniform changes of tem- 
perature from season to season, but slightly affected by diurnal oscillations. This would 
seem but a natural consequence of the fact that in a dry climate, where but little heat 
is made sensible by the condensation of aqueous vapor in the formation of clouds and 
rain, and still less is absorbed by the dry air, the entire diomal oscillation in tempera- 
ture is due to the actual heating of the particles of air by contact with the heated earth, 
which heat, taken b^ the air, may disappear by radiation or be expended in work in 
expanding the particle and overcoming the resistance to its upward motion, leaving 
hut comparatively little sensible heat, carried by connection, to be distributed throagh- 
out the great body of this stratum. If this surmise be correct, not only is it necessary 
to obtain the daily mean temperatures for use in the barometric formula, but the means 
for a longer time, if practicable. 

It would be interesting to find by experiment the limit of time for which the mean 
observed temperature, taken in connection with the observed height of the barometer 
corrected for horary oscillation, would give the best results. 

Corrections for difference in phase of abnormal waves or for abnormal oscillations 
have not been directly attempted. As far as practicable, however, observations at points 
where altitudes are required, especially at semi-permanent stations, have been referred 
to two or more reference stations and the results weighed in accordance with the known 
general directions of atmospheric waves and the distance of the point whose altitude 
18 sought from the reference stations estimated in the direction of this wave motion. 
This supposes that the position of the wave between the two reference stations is an 
inclined plane, which is true only within small limits compared with the area covered 
by an entire wave at any given instant, but this seems the only means at our disposal 
by which we may readily and approximately eliminate the effects of abnormal disturb- 
ances from the resulting altitudes, when, as must necessarily be the case in the thinly- 
settled west, observations must be referred to distant points in other phases of disturb- 
ance, and when the observations are not at points sufficiently numerous to determine 
the barometric gradients. 

Since the middle of December the following work has been performed : 

Cistern-barometer stations computed 930 

Aneroid-barometer stations computed 5,013 

Hourly observations recomputed and plotted, days 270 

Horary tables deduced 14 

Cistom-barometer altitudes copied into permanent record-boolcs, and indexed . . 2, 424 

Aneroid-barometer altitudes copied Into permanent record-books, and indexed . . 8, 696 

Total number of altitudes computed from barometric readings since 1871 11, 125 

All of the barometric work has been re-examined and such results as are considered 
most useful have been arranged for publication with Vol. II. 
The computation shave been made by Assistants F. M. Lee and George M. Dunn, and 

Erivates William Looram and John F. Kirkpatrick, Battalion of Engineers, except 
lieutenant Bergland's observations, which were computed under his own supervision 
at Los Angeles, Cal. 
Bespecttully submitted. 

W. L. Marshall, 
First Lieutenant of Engineers. 
Lieut. Geo. M. Wheblbr, 

Corps of Engineers, in charge. 



Appendix G 2. 



ON THE meteorological CONDITIONS OF THE MOHAVE DESERT. 

United States Engineer Office, 
Geographical StTRVETS west of the 100th Meridian, 

Washington^ D. C, February 10, 1876. 

Dear Sir : I have the honor to submit herewith a report upon the meteorological 
CO editions of the Mohave Desert. 

During the past five years observations cpon the daily temperatures were made at 
the two military posts of Fort Yuma and Fort Mohave, both in the Colorado Valley ; 
and to these military authorities thanks are due for information furnished. I hope 
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that this report may fhmish some interesting points, as the greater portion of the Mo- 
have Desert was nntil a comparatively reoent date a terra incognita. 

This report treats of the winds, rain-fall, clond-bursts, sand-storms, electrical phe- 
nomena, hot winds, temperatnre of air, river, and soil, relative and absolute hnmiaity, 
and ozone. Numerous comparisons with other countries have been added, in order to 
elucidate more clearlv the specific character of this region. 
Very respectfully, your obedient servant, 

Oscar Loew. 
Lieut. Geo. M. Wtisklisr, 

Corps of Engineers, in charge. 



There exist probably but few regions on earth where two totally difierent climates 
are separated by a single monntain range, as in Middle and Southern California, where 
the uniform sea-climate of the coast-strip, with comparatively small variations in 
temperature, forms a most remarkable contrast with the climate on the other side of 
the ffigantic chains of mountains, the Sierra Nevada and its southern continuations, 
the Sum Bernardino and Jacinto ranges, which represent the backbone of the State of 
California. 

The state of humidity, the direction of wind, the electrical condition, the daily 
oscillations in temperature, how far different are all these conditions on the west and 
on the east side of those mighty elevations which separate the Mohave Desert from the 
fertile coast! 

In regard to the winds of the Mohave Desert, it is a striking fact that sontheast 
winds are by far the most prevalent in summer time. It is also easily observed that 
the clouds and summer rains come from that direction. This observation was con- 
firmed, on our arrival at Fort Mohave, by the hospital-steward of that post, who at- 
tended to tiie meteorological observations for the past three years. The great preva- 
lence of these winds in Northern Texas, Southern New Mexico, and Arizona, was 
recalled to my memory ; these same winds producing there the summer rains. 

That this moisture-carrying current comes from the Gulf of Mexico, and is the con- 
tinnation of the great equatorial current which, like the equatorial marine current, is 
a consequence of the earth's rotation, and flows from east to west in a width from 28^ 
south latitude to 28^ north latitude, cannot be subject to doubt. 

By the development of the high summer teinperature of those countries, the air-cur- 
rent deviates, upon its arrival in the Mexican Gulf, from its original westerly direction 
to the northwest, and appears therefore as a southeast wind. That this stream of air 
must contain a great deal of moisture, may be inferred from its passage across the 
warm and extensive oceanic area between Africa and Central America. Although de- 
prived of the greater part of moisture after its flowing across Texas^ew Mexico, and 
Arixona, it stiU carries enough moisture as far west as the Mohave Desert, to produce 
occasional summer rains there ; but at the backbone of California this mfiuenoe is 
completely broken ; the wind, now deprived of its moisture, is forced into a different 
direction, and no summer rains fall on the California coast. Here, on the contrary, 
prevaUa the northwest wind, which saturated at a comparatively low temperature with 
moisture, and passing over the much warmer continent, becomes drier j its relative hu- 
midity sinks rapidly ; hence no rain can fall. However, when in the wmter months the 
power of insolation is weakened, the land cools off, then the aqueous precipitates be- 
come extensive and the coast oountrv covers itself with verdure. 

In winter time the northwest winds also prevail over the entire Mohave Desert, but 
baving lost most of their moisture on the passage across the high ranges, bring but 
n»ely rain or snow in the desert. The absolute humidity, or rain-prodocing powers 
of tiie northwest wind, must naturally fall f^r below that of the southeast monsoons, 
on account of their respective temperatures. 

While the summer rains in the Mohave Desert fall chiefly in ereat cloud-bursts that 
are alwa^^ accompanied by electrical phenomena., neither is the case on the coast ; 
thunder is at least there a very rare occurrence. The phenomenon of cloud-bursts is 
doubtless produced by the alternating position of hot, deep, and sandy valleys and 
steep, hiffh ranges ; the reflected heat of the former shifts the tendency of the clouds 
to a oonaensation to rain upon the extreme point, and these, approaching the somewhat 
cooler mountain-chain, must discharge their moisture at once, and sheets of water 
come down with such force that fragments of still uncondensed clouds are carried 
along. We witnessed this interesting phenomenon in more than one case j the clouds 
liad the singular appearance of a lake-surface reflecting the light like liquid water. 

The rains falling principally upon the mountains, rarely in viUleys, it is not surpris- 
ing that the rain-fall at Forts Mohave and Yuma is exceedingly small, both these posts 
l»euig situated in the low and hot valley of the Colorado River. The following table, 
taken from the records of these posts with permission of the authorities, shows the 
rain-fall in four years : 
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1870 


Fori TuvM. 


Inohea. 

2.71 

0.78 


1870 


Fort Mohave, 


InchM. 
3.07 


1871 


1871 


• 


2.01 


1872 




3.34 


1872 




3.02 


1873 


■ M« «•••• *«VA ••«« •«•■ • 


• • • « • 0» 04 


1873 




3.04 



If the rain-fall in the neighboring ranges had been meaanred, the results obtained 
would doubtless be three to four times as high. More than once did we see extensive 
rains in the mountains when not a drop fell m the adjacent valley, and were surprised 
on three occasions by heavy rains ; once falling 1.06 inches of water in four hours. 

Sand-storms, hot winds, and whirlwinds, the latter producing columns of sand 100 
to 200 feet high^ are not infrequent, while thev are quite rare in the coast counties. 
The hot wind (simoon) is a most disagreeable feature ; it continues sometimes until 
late at evening, with a temperature of 108° F. The sand-storms produce certain elec- 
trical phenomena; sparks were drawn by us one night from a blanket that was cov- 
ered with a stratum of sand deposited by a sand- wind. 

Analogous to other deserts, the climate of the Mohave Desert is in summer time gen- 
erally very hot and of great dryness. In connection with the latter, stand the great 
daily variations of temperature. 

In the annexed table are placed side by side some of our bbservations with those of 
Bohlfs made at Rhademes, an oasis in the Sahara Desert, and a comparison will show 
how closely both climates agree. The highest temperature Bohlfs observed at Rha- 
demes was 43^.9 C. = 111° F., August 11, 1865. This was next to Shimmedru in the 
Oasis Kauar, the hottest place he struck in his travels through Africa ; and at this 
locality he observed on a series of afternoons 53° C. = 127° F. At Mursuk, where he 
remained from November, 1865, to April, 1866, he observed as the highest temperature 
360.1 C. = 96°.9 F., (March 12, 1866.) 

According to Humboldt, the temperature of the Llanos of Caracas seldom rises above 
98°.6 F., alUiough these plains are situated near the equator. 

The highest temperature our party observed in the Mohave Desert was 116° F., on 
the 6th of August, at Stone's Ferry, m the valley of the Colorado River in Southern 
Nevada. However, the temperature reaches sometimes still higher limits. Mr. Jen- 
nines, who lived for nearly eight years at Saint Thomas, a small settlement on the 
Muddy, 24 miles from the Colorado, stated that in 1871 the thermometer rose in the 
shade every afternoon for three weeks in succession to 123° F., and on one occasion to 
127° F. A temperature of 122° F. was also repeatedly observed at Fort Mohave. The 
temperature at night during the summer-months sinks frequently to 70° F., but does 
not fall often below 90° F., particularly when the air is in motion. 

The hottest portionsof the Mohave Desert are the CoahuilaVallev, (altitude — 100 feet, ) 
the Lower Virgin River Valley, (altitude -f 1,300 feet,) Death Valley, raltitude— 200 
feet,) Panamint Valley, (altitude -f-1,400 feet,} the Saline Flats of the Mohave, (alti- 
tude +1)^00 feet,) and the Colorado River Valley up t4> 1,200 feet altitude. While the 
four months June, July, August, and September are prominent by a very high tem- 

Eerature, the remaining eight months have a very moderate climate, and ice and snow 
ave been repeatedly seen on the Saline Flats of the Mohave in January. Warm win- 
ters, however, exist on the Lower Colorado and in Coahuila Valley, in which latter 
wild palms form an ornament of the oasis. 

As regards the mean temperature of the hottest months, it was calculated for July, 
1873, in Fort Mohave to be 100°.9 F., but for this calculation three observations served, 
taken at 7 a. m., 2 p. m., and 9 p. m. It is evident that the 7 a. m. observation is not 
a correct element in this calculation, as the temperature shortly before sunrise is con- 
siderably lower than at 7 a. m. We arrive clearly much nearer to the truth if the low- 
est temperature in 24 hours be introduced into the calculations of the mean. In July, 
1873, were observed as the monthly means the following figures : 

7 A. M. 12 M. 9 P. M. 

91°.4 F. 100°.2 F. U8°.7 F. 

If we take as the mean of the lowest temperatures admissible in July =75° F., and 
calculate then the total monthly mean, we obtain 93^.6 F., which still is a very high 
degree. 

The mean temperature of the hottest month in — 

Degrees C. Degrees F. 

85.8 
89.2 
93.2 
88.7 
95 to 96.8 
89.6 
90.3 
93.6 



Cairo^ Egypt 29.9 

Madras, India 31.8 

Abushar, Persian Gulf 34 

Llanos of Caracas 31.5 

Shimmedru, Sahara 35to36 

Rhademes, Sahara 32. 1 

Ghadames, Sahara 32.4 

Fort Mohave, Colorado River, Arizona 34.2 



155 

We see from this comparison that July at Fort Mohave ooanto among the hottest 
periods of the globe. 

A table taken from the records of the post by the kind permission of the anthorities 
may find here a suitable* place. It shows the monthly mean of all the 7 a. m. observa- 
tions, that of the 12 m. and of 9 p. m. in 1873 . 



JaouatT... 
February , 
March .... 

April 

May 

Jane 

July 

Angnat ... 
September 
October... 
Kovember 
December. 



7A.M. 


IS M. 


F. 


F. 


470. 9 


630.8 


47 .6 


68.3 


98 .6 


8L.9 


64 .0 


63 .0 


69 .1 


88.3 


81 .7 


104.1 


91 .4 


110. S 


85.6 


101 .4 


78 S 


108.0 


64 .0 


86 .3 


54 .1 


77 .0 


45.1 


58.8 



9P.M. 



F. 
560.7 
53 .6 

68 .4 

69 .7 
78.8 
89 .3 
98 .7 
88.8 
88.8 
74 .0 
67 .1 
51 .8 



As in barren countries the development of heat by insolation on one hand is jnst as 
powerfal as the loss of heat by radiation in absence of snnlight on the other, Decem- 
ber is here observed to be the coolest month, and the sudden transitions from May to 
June and from September to October. 

How insignificant, compared with these conditions, appear the changes of tempera- 
ture between winter and summer on the coast at Santa Barbara! The following table 
showing this is taken from the Santa Barbara Press : 



Month. 



1878. 

Jannary 

FebmazT 

March 

April 

May 

Jane 



Monthly 


mean. 


FahrenhgiL 


510.00 


54 


.00 


57 


.00 


60 


.00 


63 


.00 


69 


.00 



1878. 

Jnly 

Aafniat 

September 

October 

November 

December 



Monthly mean. 



FahrenheiL 
680.00 
60 .00 
67.00 
64 .00 
60 .00 
63.00 



In Los Angeles, some 30 miles from the coast, the contrasts are already increased, 
Jaly reaching a mean temperature of 75^ F., January b2P F. 

The temperature of the soil is generally above that of the air in sunshine, but this is 
more the case in barren stretches of the desert than anywhere else ; indeed, temperatures 
of 150^ F. of the soil can easily be observed when the air has but 112^. While, how- 
ever, the surface loses much by radiation during the night, and has at sunrise that of 
the air, the earth in a foot depth retains still a high degree of heat. I found it one 
morning still 94° F., when at the same time the surface and the air had but 73P F. 

In regard to the temperature of the Colorado River, it may be mentioned that from 
middle of July to middle of September it was never found below 78° F., and not above 
^^.5. How small this variation compaied with that of the air I 

The temperature of the Rio Qrande in Colorado and New Mexico was found in 1874 
to be, witnin small variations, 63° F. from July to October. Humboldt found the 
average temperatures of Rio Apure and Orinoco during the hottest months to be 27° 
C, orSOo.e F. 

In regard to the relative humiditv of the air, great variations may, a priarij be ex- 
pected where the daily extremes or temperature are great. Thus, the relative hu- 
midity August 6 was, at sunrise, 0.526, (saturation = 1.0,) while at 3 p. m. = 0.093. 

Rohlfs* observed as the mean relative humidity in August at Qhadames (Sahara) = 
0.330, and in July = 0.275. The lowest relative humidity was found in November, 1865, 
at Murzuk, (Sahara,) at 0.07. (dry bulb == 82° F., wet bulb = 55° F.) 

Bat not only the relative humidity is subject to a great range, but also the absolute. 
While this was observed in the Colorado Valley after a heavy shower to be increased 
to 15 grams per cubic meter, it amounted at dry weather only to 6, sometimes 3. Still 
lower figures, however, were obtained in the fall of 1874 in Northern New Mexico, (see 
Annual Report of Explorations and Surveys west of one hundredth Meridian for 1874. ) 

*His extensive meteorological reports are published in Peterman's Qoegr., Mitthe- 
longen, 1872. 
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As a general rale, we see, with the deoretue of the absolute amount of moisture, an 
inoreaae of the daily difference of extremes, as shown in the following table: 



Locality. 



Cottonwood laUnds 

Btooe'8 Ferry 

Bhsdames in the desert Sahara, (Bholfs) 



• 

Date. 


Abflolote 
humidity. 


Jolyia 


7.8 


JolyfiT 


19.9 


Ang. 6 


e.0 


Aug. 13 


15l1 


Aug. 15 


11.7 


Ang. 18 


13.6 



Difbrenoe of 
extremes. 



I\thrmikeit 

440.00 
U .00 
39 .00 
18 .00 
97.00 
90 .00 



In some cases the differences of daily extremes stood nearly in inyerted proportions 
to the 9qwireof absolute humidities ; in other instances, especially when two cases with 
widely differing absolute humidities were compared, tne differences of the daily 
extremes stood nearlv in inyerted proportion to the aimpU absolute humidities. A law 
expressible by a matnematical formula can only be found, however, after a long series 
of yerv careful obseryations. It is natural that only obseryations made at one and the 
same locality and in the same season can be compared with each other. 

In regard to the ozone, none, or but very weak reactions, were obtained when the 
temperature rose aboye 106° F., which failure is either due to the yolatilization of the 
iodine from the test-papers prepared with iodide-of-potassinm starch, or to the real ab- 
sence of ozone; howeyer, during cool nights moderately strong reactions were obtained 
in midst of the desert. 
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Appendix HI. 

REPORT ON THE GEOLOGY OF A PORTION OF SOUTHERN CALIFORNIA, BY PROF. JULES 

MARCOU. 

Los Angeles.— The hills which sarroand Los Angeles, forming a vast amphitheater 
open only on the west, are composed principally of friable sandstone of a yellowish- 
fcraj color, with some intercalated layers of sandy clay and limestone of the same oolor. 
These rocKS, which have all the appearance of real tnolasae, can be stadled to the best 
advantage in the trenches which have been dug on the side of the old prwidiOf or fort, 
which overlooks the town on the north ; and also by following the trenches of the 
aqnednct and the cafion of the Rio de los Angeles or Rio de Porcinnonla, after leaving 
the towQt as far as the valley of San Fernando. The strata are all much elevated, 
and dip in a sonth-sontheasterly direction, at an angle varying from 30 to 35 degrees. 
The thickness of the sandstone-beds varies from 1 to 5 feet,bnt beds are nowhere 
fonnd of sufficient hardness to furnish good building stone, on account of the friability 
of the sandstone, which is rapidly decomposed by the action of the atmosphere. 

Fossils are ve^ rare, with the exception of the bones of Cetaoeaf which are in a bad 
state of preservation, and it is difficult to obtain good specimens. On the hill of 
the presidio fragments of the cast of a small ffasteropod are sometimes found in the 
sandy clay ; of this not even the genus can be determined. 

On the road from Los Angeles to Cahnnga Pass, descending the northern declivity 
of the hills, before reaching the plain of the Balonas or Bayona, we find several scanty 
petroleum-springs, and the limestone in the vicinity of the springs is strongly im- 
pregnated with asphiJtum. The petroleum, or bitumen, when dried in thejsun, be- 
comes hard, and is then known by the name of '' brea " to the Mexicans, who use it as 
a covering for the roofs of their houses and as a pavement for sidewalks. 

The hiUs of Los Angeles begin at the southeast of the lagoon, and of the Balona or 
Bayona ranch, rising at the east-northeast toward the cafion of the Rio de los Angeles 
or Rio de Poroiuncula, which cross them ; they then rise in gentle acclivities against the 
granite of the Sierra Madre, not far from the ranches of the San Gabriel Mission ; 
finally, they again descend toward the south, and next turn once more to the east, 
and form the small basin of £1 Monte. Their height is small, and varies from 50 to 
300 feet above the bottom of the valley of Los Angeles. 

PLIOCENE rocks OF LOS ANGELES. 

The sandstone rocks of Los Angeles may be considered as a brackish deposit of an 
estuary, or of lagoons, subsequent to the formation of the valley of San Fernando, 
where they do not exist. The sierras of Santa Monica and San Fernando had already 
undergone a movement which had obliged the sea to recede more to the south and to 
the west. The formation of this sandstone is evidently quite recent, and, as it is placed 
between the Miocene rocks of San Fernando and the Qnaterna^ alluvial rocks of the 
bottoms of the valleys, it must be regarded as being of the age of the Pliocene Tertiary. 

Fish-hearing limestone rocks of Los Endnos,— Below the molassio sandstone rocks of 
Los Angeles we find a group of limestone rocks whitish, chalky, and containing a 
small quantity of magnesia, stratified in rather thin layers, the entire thickness of 
which is from 100 to 150 feet. These white limestone rocks are fonnd in the hills 
which f^ San Gabriel and along the road between San Gabriel and the San Fernando 
Valley. 

In these limestone rocks, especially in the upper portions, we meet here and there 
with remains of fishes, such as scales and vertebrae, generally in a bad state of preser- 
vation. 

Denudations have carried away these limestone rocks in which fish are found in the 
cafion of the Rio de los Angeles or Rio de Porcinncula, and likewise at the beginning 
of the San Fernando Plains ; they reappear, however, in the San Fernando valley, 
where thev form a large portion of the bottom of the valley, and a part of the first 
*' counterfort'' of the mountains which surround it, beginning a mile and a half to the 
west of Cahnnga Pass, as one goes toward Los Encinos. At the ranch of Los Encinos 
these limestone rocks attain their greatest thickness, which is nearly 200 feet^ and 
they contain in their upper portions, close by the houses of Mr. Eugene Garnier's 
ranch, a large quantity oi fossil-fishes, larse bones, vertebrse, and ribs of Cetaoea, fossil- 
plants, Crustacea, and, it is said, even bir(u ; also a quite common bivalve moUusk— the 
Pecten Peckanii Gabb. 

These fish-bearing limestone rocks of Los Encinos belong to the Miocene Tertiary 
rocks, of which they form the upper portion. As regards their age, they may be com- 
pared to those at Oeninj^en, on tne banks of the Rhine, near Schaffhansen^ Switzerliuid, 
or to those of the quarries of Aix, in Provence, France. They are a deposit of brackish, 
almost fresh, water, notwitstanding the presence of a small Fecten and of Cetaoea, It 
has not, as yefc^ been possible to collect the fishes in sufficiently lar^e numbers, or to 
examine them in such a manner as to be enabled to obtain correct ideas with regard 
to^the ichthyological fauna of Los Encinos. 
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AttbersDoh of LmEdciiicm tha direotion of the dip of tbe strata is notth-Dortheaat, 
*t an average anirle of 15°. Tliese strata Donsiat ohieBj of lisbt, n^yi^b, pale-yellow, 
or cbalky-wblW Umeatone rocJia, in layen of a thiokneas varying oom 2 to 3 feet ; tbey 
ue eatilj; dividsd ioto elaba, wilb nameroiu deodritio impreaaions. The foBBila are 
found cbi«fly in tbe npper portion of tiie RTonp. Theee flah-bearing timeatoDe rocks 
bare eTidentty fbnned tbe entire bottom of the beantifol Tolley of 8ui Fernando, ae Is 
thawn by tbe hillocka or isolated mounds wbioh have been I(ut here and there in the 
plain by eroaioDs, and on wbicb remainB of fosail-fisbea and tbe Peetai PeokaHii are 
toDnd. I refer particnlarly to the monnd by tbe side of tbe Btage-ront« which leads 
to Santa Barbara. 

TBE SIKRIU O? SAIfTA UONICA. 

Tbe San Fernando Valley Is closed on tbe south by tbe Sierra de Santa Monica. The 
oenter of this sierra is between tbe ranches of Los Enciaos and of Santa Uonica, or 
Han Vicente, is formed of a gray 
Bjeoite, composed of fine particles, o'?0 
ptesiog to n tme granite, and easily "" 
decomposed by atmospbedc action. 
DioriCic rocks here and there inter- 
net tbe syenite, and ftom massive 
dilces toward tbe crest of the sierra, 
OD tbe Math side of the chain. On 
tbese syenites rest large - groined 
sandstone rocks, scarcely ever more 
tban 250 feet in thickness, and cov- 
ered in concordance of stratificatiou 
Sthe flsb-bearinKlimestoDe rocks 
Los Eaoiooe. Theae Baodetone ^ 
rocks are soroetlmes upholtlo, and 
ooDt^n some fossils, eepecially the 
beiQtifnl Peotea FtaUkit Oabb, and 
Peclen Wkyiplei, new pieces. Bean- 
tifnl specimens of tbese two larEe □ 
Ftctina have been collected a tittle " 
to tbe west of Los Encinos, at tbe "* 
Malaga ranch, by Lieut. C. W. f 
' Whipple, of tbe Ordnance Corps, a 
wbo bad charge of one of oar ex- s 
ploriDE partieit. S" 

At the side of tbe principal honse V 
of tbe Encinoa ranch, at tbe top of s. 
an isolated eminence, which over- S 
looks the basin of mineral- water, 3 
nnmerouB remains of vertebra, ribs, i| 
and bead-bones of on enormons fos- ^ 
)il cetacean are fonnd. There also s 
aie fuund the npper beds of this ' 
formation of white fish-bearinff S* 
Umeetone. These beds are arranged g 
in tbe form of caloareons lenticular g 
nodoles inclosed in silex. These no- u 
doles are from 2 to 3 feet in diame- 5 
ler, and, when opened, sro found to S- 
eontaiu fossil- iishes, frngments of 
bones of Cetacea, or plants. 

Tbe Sierra de Santa Monica runs 
from west to east, and strikes per- 
pend ic a Inrly against thcKTanlteand 
pegmatite of the Sierra Aladre, on 
tbe other side of the oal^on of tbe 
Kio de les Angeles or Rio de Por- 
ciuDcnla, Tbisca&on itself has been (j 
formed throngh this sieira, which c 
rises rapidly in tbe eastern part, f 
aft«r leaving Csbnnga Pass. From ~ 
a height of irom 500 to 600 feet tbe 
crests of tbe sierra snddenlj ri 
of the caCon of Ijos Angeles. 

Hills of sandstone and of fish-bearing limestone, identical with tbe beds of the 

luge 




n altttade of from BOO to 1,000 feet on either aide 



section near Loa Enclnos, All the eaatem extremity of the Son Fernando Vall^, and 
■gaioit tbe granite of tbe chains of the Sierra Madre at the entrance of^the h 
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canon of Ui« Big TahuDja or TiOangk. Towaida thepoiatof eonUct with the giautte 
and tlie eryataUiue metaphorio roclu the Hiocene Tertiary strata an much railed aud 
eoDtorted ; the diraeticm of their dip ia easterlj, oppcwite to that in which the Siem 
Uadie mna. We loUov theae mountains or Tutiary hills whioh form the ooanter 
forts of the Biena Uadm, from whioh the; are smrated b; a kind of lane dit(^ all 
almg ibe easton and northeaatem extremitiM of the San Fernando Valley as ^ it 
the cnbanee of the Pao«dnia or Paeofia CaDoo. There Uiey end abmntly ; eroaioot 
and denndations have destroyed them for a distance of 3 miles along the foot of tb« 
Bieira Madn, which here bears the name of the Sierra PaooKa or Faooma ; afterwaid 
theae same Miocene strata are again met with before one leacbea the Qiapevine C^aD. 

SIERRA KIDRB, PACOSA OR PACOOU CJlSOX. 

The sides of the Paooima Canon are perpendicnlar, and it rons throogh gray gtanita 

rocks, gneiasoid in some parte, with sen>entiaoiu metamorphje roeks and otystallinc 

limestone at the entrance of tbe 

5 cafion. Theae rocks are the same 
'pi throagbont the length of the Sierra 
g Hadre chain, from tbe C^jon Pub 
f Cafion, where I observed them iu 
^ tbe spring of IBM, lo the San Ga- 
" briel Canon, in tbe Big and Little 
'"' li^iiDK* Catkms, at 1^ Soledad, oc 
h WiUiamwHi's Pass, and at the Sao 
i FranciaqnitoPasa. This gray gnn- 
^ ite, composed of fine particles, ii 
% the ume granite as that of tiM 

6 Sierra Nevada, of which the Siert* 
^4 Uadre is a proloneed spar in tbe 
uj ebapeof abayouet-IikeiaDlt. Tfais 
;:§ fanlt, or rather this bayoiiet-Iik« 

X<^ raptare, of tbe primordial crystal- 
h'S line rocks, occaiB between Tebach- 
&a ipi Psse and tbe CaSada de lis 

= 1 UvasorCa&onof FortTejon. Tbe 

"^u PacolmBCaBoii,4 miles tolbeeut 
s'g of the Sac Feruando mission, is 
g g narrower, deeper, and more ligzag 

J p than tbe San Oabriel and Tojnnj^ 

3C CaDons. Four or five miles from 
'^ its issue in theSauFematidoFlsia 
Si it becomes quite impassable, ia 
Ig ooDseiinence of deep, perpend icolat 
•g a cataracts which bar it entirelr. 
tfj I S'v^ below a draniDRof iba 
1 geological section to tbe len of tbe 
'2^ arroyo, at the place where tbe 
^t; PacoimaCaaoniasnes into tbe San 
S'K Fernando Valley. 

Tbe crystalline metftmorpbie 




rocks are amn 100 b 



120 feet in 



cone is tci; well marked, r 



way up by a very heavy Qscler- 
narydrifL Tbe atroyo of Pacoima 
has carried away mach of thia 
drift, whioh is very coarse, with 
ronnded and qait« heavy blocks ; 
it may be examined all aloni IhB 
banks of tbe arroyo in clitu or 
blufb which have an elevation of 
60 feet, qait« perpendioalar to the 
bed of tbe arroyo. This Qnatem sty 
drift evidently indicates a vet; 
large atne of defection' at tba issue 
] *■' g of a caSon wbicb existed bare doc^ 
^ ing the Qnatemary period. Thia 
to tbe nortbweat, at a diatanoe of a mile from the 
" Torrents des Hantea Alpee, 
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cafiou, where superb remains of it are seen plastered, as it were, against the foot of 
the Sierra Madre. 

The Tertiary-inolassic strata dip towards the foot of the Sierra Madre— that is to 
Baj» to the north-northeast, which is a proof that the Tertiary strata have not been 
dislocated and uplifted by the Sierra Madre, bat by another system of upheaval prior 
to the last upward movement of the Sierra Madre, which took place during the Qua- 
ternary period. The mass of Tertiary rocks which is nearest to the Sierra Madre is 
composed of a gray clav, which fills the bottom of a valley or kind of ditch, extending 
parallel to the Sierra Madre, all along the foot of the metamorphic rooks. 

GEOLOGY OF THE VICINITY OF THE SAN FERNANDO UI8SI0N. 

Just north of the San Fernando mission there is a line of hills, having an elevation 
of from 150 to 200 feet above the mission ; they are composed of limestone and sand- 
stone identical with those found at Los Encinos, on the other side of the San Fernando 
Plains. The fish-bearing limestone rocks, however, are less thick than at Los Encinos, 
bat they retain the same lithological characteristics, such as nodules of silex with 
chalcedony, and, as at Los Encinos, scales, vertebras, and other fragments of fossU- 
fishes are found here, together with fossil-plants, in a bad state of preservation. The 
sandstone is coarse and hard, of a gray color, and in certain places it becomes a true 
conglomerate. 

The direction of the dip of all the strata is to the north-northwest, at an angle of 
from forty to forty-five degrees ; the heads of the strata run from northeast to south- 
west. Near the Lopez and Bernardi ranches, numerous specimens of the Ft/c^itn Ctrro- 
nfim% Oabb are found in the sandstone, together with a new species similar to the 
Pecten Dtterti Conrad, which I call tho Pecten missionis, in honor of the San Fernando 
mission. 

Grapevine Canon, — In the eastern part of the Sierra of San Fernando, which is called 
Monte de Pinos on account of the pine trees which cover it, 3 miles to the north of San 
Fernando, on the right-hand side of the road which leads to the tunnel, the Tertiaiy 
rocks reappear toward the foot of the Sierra Madre ; they rise higher as we approach 
the Sierra of San Fernando, which is entirely formed by them. At the points of con- 
tact of the molassic Miocene strata with the granite and pegmatite of the Sierra 
Kladre in the Grapevine Cafion, the sandstone beds are very asphaltic in certain parts ; 
and in consequence of folds and ruptures of the strata small springs of petroleum or 
mineral oil are found. The asphaltum flows over rocks, and in certain purts we find a 
real covering of pure asphaltum or Mexican "brea,'' which extends over several square 
yards around the springs. The rock has been bored unsuccessfully in the hope of find- 
ing petroleum, and the following is the geological section at the spot where the bore 
has been made. After reaching a depth of 50 feet the lead entered the pegmatite and 
remained there. 

The sandstone is very friable, nearly of a bluish-gray color, like the molassic rocks of 
Switzerland, and often becomes a true conglomerate, or ** nagelfluh ;" it is impreg- 
nated with a considerable quantity of asphaltum. The strata are often verv much 
dislocated, raised almost perpendicularly, inverted and folded, while close by tuey are 
almost horizontaL Yellow spots of oxidized iron are often seen in some of these beds 
of sandstone and conglomerate. 

Fossils are quite fr^uently found, although generally in a bad state of preservation. 
Fine specimens of sharks' teeth are found, of the genus Caroharodonf probably the Car- 
ekarodon recine Agassiz ; also specimens of the FusiUf Pecten, TelUnaf Luoina, Slo., all of 
which indicates a Miocene-Tertiarv fauna. In general, in the Grapevine Cafion the 
direction of the dip of the strata of the Califomian " molasse" is south southwest, at 
an angle of 45^. 

THE BAN FERNANDO SIERRA. 

Following the San Fernando road to Lyon's Station or Petroleopolis, almost as soon aa 
one enters the cafion to the right of the road in the direction of the Grapevine Cafion. 
superb folds in the strata of the Miocene sandstone rocks are seen. The direction oi 
the dip of these molassic sandstone rocks is south, at an angle varying from 10^ to 16*^ ; 
the following is the geological section: 

Aa we go higher up in uie cafion a repetition is seen of the same strata of sandstone, 
conglomerate and fish-bearing limestone, in consequence of the numerous foldings to 
which all this Miocene formation was subjected at the time when the dislocations 
and elevations of the San Fernando Sierra took place. 

The San Fernando tunnel, — When we reach the southern extremity of the tunnel 
the sandstone rocks are found still more massive ; they here appear in the form of 
ttuperb blue molassic rocks, with indistinct stratification, in enormous beds of from 15 
to 20 feet in thickness. Here and there, scattered at different heights throughout these 
rocks, calcareo-sandy nodules are found, containing numerous fossil-shells, and form- 
ing the genuine shelly sandstone or muschelsandetein of the Swiss geologists. The fol- 
lowing is a list of the principal fossils which I have found in the musclMlsandetein, the 
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appearance of which calls to mi ad the marine Miocene fauna of the HielveHan group of 
Switzerland and Snabia: Xeptnna Humerosa Gabb, Turritella in—od, Ventu pertenuit 
Gabby Callista Voyi(l) Gabb, Schizotharus CaltfomicuSf n. ap. ; Peden cerroaenns Gabb, 
Peden Femandii, n. sp., very large and beaatif al ; Cardium Cal{/bmianium (f ) Conrad, 
and Ludna Bkhtkoferi Gabb. In consequence of the extreme dryness of the climate 
and of the dust which results therefrom* the Miocene sandstone rocks of the entire 
San Fernando Sierra seem to be of a gray color. If a quarry is opened, however, it is 
seen that the real color of these molassic rocks is a pale blue ; and the whole forma- 
tion presents a general lithological, stratigraphical, and paleontolog^cal aspect which 
reminds one to such an extent of the Miocene *' molasse '' of Switierland, as seen from 
Lausanne to Freiburg, Berne, Lucerne, Zurich, and the Lake of Constance, that I have 
often thought myseli in Switzerland while really in California. 

The San J^emando Pas», — As we approach the summit of the pass, after passing the 
Tall House, the strata become more and more inclined, until at the summit the incli- 
nation attains an angle of 60^, the direction of the dip being always southerly. It is 
also remarked that the molasse, the beds of which are from 10 to 15 feet thick, contains 
pebbles disseminated here and there in the sandstone. These pebbles finally become 
so numerous that the strata become a true conglomerate or *^nagtlfluk^** similar to the 
^^nagelfluh^^ of Righi, Rosenberg, the Eramenthal, and Appenzell, in Switzerland. 
Half a mile from the summit of the pass, descending toward Lyon's Station, we find a 
considerable mass of sandstone and conglomerate rocks of a dingy yellow color, 200 
feet in thickness. The direction of the dip is southerly, or rather a little west of south. 
The direction of the dip of the strata does not change until we reach the secondary 
chain, only a mile this side of Petroleopolis, or Lyon's Station. The direction of the dip 
then changes to the north, or rathor a little east of north, at an angle of 20°. We 
must remark that the road from San Fernando to Petroleopolis is very near the point of 
contact of the San Fernando Sierra with the Sierra Madre, and hence it follows that 
the inclinations of the strata are slightly different from the normal inclinations of the 
most western portions of the Sierra, in consequence of numerous plications and set- 
backs caused by the obstacle of the Sierra Madre. 

ASPHALTUM AND MINERAL OIL NEAR SAN FRANCISQUITO RANCH. 

Six miles to the west by south (ouest-sud) of Lyon's ranch, or San Francisquito 
ranch, precisely on the crest or ardte* at the point of division from the San Fernando 
Sierra, there are two springs of petroleum-oil on each side of the summit of the mount- 
ain. On the north side Mr. Lyon's petroleum-spring is also known by the name of 
Pico's Spring, while that on the south side bears the name of Temple's Oil- Wells. 

Before reaching Pico's Spring we cross two ridges of mountains, very abrupt on the 
south side, as are the greater part of the mountains of the San Fernando Sierra. These 
mountains are formed of hu^e masses of molassic sandstone, of conglomerate, {nag^l- 
fluhf) numerous strata of wnich are thoroughly impregnated with asphaltnm, and 
whose entire thickness varies between 1,500 and 2,000 feet. The direction of the dip 
of all the strata is toward the bottom of the Santa Clara Valley ; that is to say, to the 
north, a little west of north, at very variable angles, between 20, 85 degrees, and even 
the perpendicular. Under these asphaltic sandstones, strata of arenaoeo, marly aehist 
minglea with rather thin beds of sandstone and limestone, intercalated here and there 
in these schistous clays, are seen to crop toward the center of the Sierra, and the petro- 
leum-springs bubble up at the points of contact of these clays with the masses of 
sandstone and asphaltic conglomerate. These springs are not abundant, for two very 
simple reasons : nrst, they are at the very summit of the Sierra, and there are no 
basins to fill them ; and secondly, the climate is an extremely diy one. During the 
very short rainy season these springs increase in volume and the petroleum is much more 
abundant. If these beds of sandstone and asphaltic conglomerate could be flooded, a 
large quantity of petroleum could be obtained. The only hope of obtaining a good 
and sufficient flow of this oil is by means of artesian wells bored at the bottom oi the 
Santa Clara Valley. There, at a great depth—between 2,000 and 3,000 feet — ^there is 
some prospect of reaching the supply of petroleum and of its flowing in a rich and 
abundant stream. 

Hitherto all the boring has been done in the worst localities that could possibly have 
been selected. Wherever a few insignificant petroleum-springs gave speculators the 
hope of making a sudden fortune, they went to boring at once, without thinking of the 
future. Whoever wishes to succeed must leave the vicinity of the Sierra Ma&e and 
the summits of the San Fernando Sierra, and go to the valley of Santa Clara or to that 
of San Fernando. There will be a better prospect, however, at the bottom of the Santa 
Clara Valley. 

*The arSte of a mountain is defined by Bescherelle as a curved line which naaally 
separates the principal declivities of a chain of mountains where the highest peaks are 
found. 
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(The height above the level of the sea, measured by my friend, Mr. Francis Klett, is 
2,260 feet.) 

On the other side of the Sierra, looking then toward the sonth, are the springs and 
the bored well of Mr. Temple. The rocks present the same folds and contortions as at 
Picons Spring ; only the direcfciou of the dip of the strata is to the south, at an angle 
of from 150 to 250. 




Fig. 5. — ^Pico's Spring. — a Asphaltic sandstone covered with vegetation. 

If there is no hope of ever finding abundant springs of mineral-oil in the San Fer- 
nando Sierra itself, there is at least a prospect of getting magnificent and very rich 
quarries of asphaUnm. These quarries will certainly one day be worked with the 
most satisfactory results. In the vicinity of the San FranciHquito ranch the sand- 
stone contains fossils, the most abundant of which is the Pecten Cerraaensi^ Gabb.^ 
*■ • San Franciaquito Pass. — The plain from the San Francisquito ranch, as far as Moore's 
Station, is composed of fine sand, of great thickness, which forms the entire bottom of 
the valley, and indicates that large rivers must have descended from the passes of 
Soledad and San Francisquito; and there is some reason to suppose that at the com- 
mencement of the modern period the Santa Clara Valley was the outlet of a part of 
the Western Rio Colorado. 

A mile to the east of Moore's Station we again meet with the Miocene sandstone or 
molasaic rocks, more or less inclined in directions varying from north to west and 
sonth. Howf^ver, the westerly direction seems to prevail. 

Before reaching the stage-station, doleritic trap- rocks, interst ratified in the blue 
molasse, are found on both sides of the road, but ])articularly on the right. The 
molasse is then somewhat metauiorphic, and its argil lo-arenaoeous schist becomes a 
lustrous black schist, similar to the fi.shy schists of Glarus or to the *' fltsch '' of the 
Alpine geologists. The reader must not be surprised if I constantly remind him of the 

treat lithological resemblance between the Tertiary rocks of California and those of 
witzerland, Yorarlberg, and Bavaria. It is unusual to find so many points of com- 
parison and similarity at such great distances from each other on the terrestrial globe. 
The conditions of the deposits must evidently have been the same in California and in 
Switzerland. The Sierra Nevada, or its prolongation, the Sierra Madre, performs the 
same part as the Alps in furnishing the materials which were deposited in the Cali- 
fornian and Helvetic Tertiary seas. The Tertiary rocks, both sandstone and schist, 
come to an end at Humphrey's ranch, where they are very much raised, some even to 
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the perpendicalar, and some strata are even inverted. Suddenly, immediately after 
leaving the sandstone schist and dolerite, we find ourselves before a granite wall, 
which rises abruptly from 100 to 150 feet above the Tertiary rocks. This is the Sierra 
Madre, with its gray granite, oonsistiug of fine particles, its pegmatite, its veins of 
quartz, iu green and micaceous schist, and its old diorites. All at once the San Fran- 
cisqnito Cafiou, which until now has been pretty wide, except near the dike of dolerite, 
becomes narrow and very sinuous, like the granitic callous of San Qabriel, Tujunga» 
Pacoima, and Soledad. The directions of the crests or summits of the mountains also 
change abruptly, aud instead of running from east to west, as in the San Fernando 
and Santa Monica Sierras, they run from south to north. Between Humphrey's ranch 
and the summit of the pass tliere are three parallel ranges of mountains running ffom 
south to north. The Delano ranch is situated in a little valley between the first and 
second of these ranges. After passing the valley of Lake Elizabeth we come to a 
fourth granitic range, known by the name of the Sierra de Liebre, which borders on 
the Califoruian Desert. These four ranges of the Sierra Madre are of unequal heights, 
the highest being in the locsJity where the " col " of the pass is found. The valleys 
which separate them, moreover, are of very different widths. The firr»t two are the 
narrowest, while the valley of Lake Elizabeth is comparatively wide aud open. 

Origin of the name California* — Lake Elizabeth extends from east to west, and an ex- 
tremely violent west wind blows there night and day, scarcely ceasing for a single in- 
stant ; it is a dry wind, and its heat, which reminds one strongly of the air of a hot 
oven, has evidently given rise to the name California. The Mexicans or Spanish- Ameri- 
cans, who first came to this country by land via Sonora or New Mexico, soon remarked 
this temperature and this very peculiar climate, which has nothing in common with 
the three divisions which they had adopted, until that time, for Mexico, viz, tierrafriaj 
txerra templada^ and Heria caliente, i. e., c<ild conntry, temperate couutry, and warm conn- 
try ; and they very properly called this couutry, so different from the three others, 
tierra calif omia^ that is to say, country hot as an oven. 

BIBRRA UBBRE AND CALIFORNIA DESERT. 

After crossing the Sierra Liebre, which separates the valley of Lake Elizabeth from 
the great basin or California Desert, if we follow the east foot of this granitic sierra, 
we several times cross wide river-beds, which are hollowed out in the sand, and through 
which not even small brooks now run. These dry beds indicate that at no very dis- 
tant day — for one would suppose that the water in them gave out only a few days 
ago — large rivers descended from the Sierra Madre, or rather from that part of the 
Sierra Madre which is called the Sierra Liebre, discharging their waters into the great 
valley of the Dry Lake, where is now Willow's Statiou. The climate of Southern Cal- 
ifornia has evidently undergone great changes in modern times. The sand of the des- 
ert covers this entire basin, which is a genuine American Sahara. Nevertheless, two 
miles to the east, before reaching Liebre's ranch, we again meet with the Tertiary sand- 
stone, with the conglomerate, which here forms a counterfort to the Sierra de Liebre. 

The strata dip to the south-southeast and north-northwest, at an angle varying 
from 15^ to 30^, showing here and there the synclinal line of the strata. These sand- 
stone rocks, which are of a gray and sometimes of a reddish color, are seen all along 
the road from Liebre ranch as far as Gorman's ranch, at the entrance of the caiion 
of Fort Tejon or Cafiada de las Uvas. I was unable to determine the exact age of these 
Tertiary rocks, in consequence of a very lon^; and painful journey in the month of July, 
wh^n the weather was excessively hot. It is possible that some of the strata are of the 
Miocene epoch ; I am, however, rather inclined to regard them as Eocene rocks. Where 
was the strait or passage through which the Tertiary sea communicated from west to 
east across the Sierra Madre and the Sierra Nevada T I have not been able to recognize 
it. It was evidently neither through the San Francisquito Pass, nor the Ca&ada de 
las Uvas or cailou of Fort> Tejon, nor through the Tehachipi Pass. The Tejon Pass is 
the only one which I have not visited, but toward this all the Tertiary rocks to the east 
and west of the pass seem to run; and it was probably through this pass that the Ter- 
tiary sea, which covered the entire western portion of California, penetrated across the 
franitic chains into the great basin of the California Desert. This commnnicatioa, 
owever, possibly took place through the valley of the Rio de Peru, the water passing 
by the Kouth foot of Mount Pinofland flowing into the great basin in the comparatively 
low mountains which are found between Liebre ranch and Gorman's ranch. 

Cafiada de las Uvas. — The Tertiary rocks in the vicinity of Gorman's ranch, which 
are very much uplifted and which dip to the west toward the Sierra de Liebre at an 
angle of 60^, are crossed by dikes of dolerites and euphotides, the real gabbro of Tus- 
cany. The summit of the pass of the Cafiada is on these euphotides, with yellow sand- 
stones, and Tertiary, whitish, limestones. As soon as we descend we come to the granit<e 
of the range, which rnns to the east of Lake Castac ; and then the entire cafion of Fort 
Tejon runs through the granitic and crystalline rocks, gneiss; and a mile and a half 
this side of Fort Tejon we find a large dike of grayish-white crystalline limestone. 
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more than 100 feet thick. This is real marble, and runs from north-north WAst to sonth- 
Bontheast. All this cafion is formed of gray granite exactly like the granite of the 
Sierra Madre and the Sierra Nevada, intersected here and there by dikes of milk-white 
qnartz, dikes of rose-colored feldspath, and dikes of diorite. Sometimes, in place 
of the granite, we find gneiss and mica-schist, very much bent and twisted in all di- 
rections. 

Tertiary rocks in the vicinity of Fort Tejon. — At the ontlet of the cafion into the plain of 
Tejon's ranch, we find Tertiary rocks composed of a heavy mass of clay, more or less 
sandy, with some thin strata of sandstone and limestone intercalated at diflforent 
heights of the mass. The Tertiary rooks stand against the Sierra, and rise only to one- 
half the height of the monutains which overlook the cafion. Some fossils are found in 
the sandstone, at the very entrance of the Cafiada de las Uvas ; but, as these fossils are 
much more numerous and in a better state of preservation three miles farther east, as 
one follows the foot of the mountains, at the Arroyo de los Alisoa, (Alder brook,) or Arroyo 
deZ Banc^ VtMOj (Old Ranch brook J I am going to give a detailed section, with a list of 
the fossils collected in this locality. 

The corral and the ruins of the Rancho de los Alisos are situated on the Quaternary 
drift, which is not very thick. Immediately afterward we come to hills of trachyte, 
traohy tic conglomerate, and|dolerite, which form the basis or first counter-fort of the mass 
of mountains. These eruptive rocks are the same as those of the Caflada de las Uvas 
near Gorman's ranch. They seem to have raised the Tertiary strata very much. 
These latter dip to the south-southeast, toward the foot of the mountains, at an angle 
varying from 60^ to 80^ and 85^, almost perpendicularly at the spot where there is a 
fault in the bottom of the principal latoral ravine to the east of the arroyo. At the 
place where the section was taken, on the right bank of the arroyo, the eruptive rocks 
form four small ranges of hills, which gradually rise to a height of 350 feet above the 
plain of Tejon ranch. 

Immediately after passing the fourth hill, going up toward the mountain, we come 
to an abrupt hluff, which at first sight seems to be formed of drift. One soon sees, 
however, that the numerous rolled and much rounded pebbles that are met with 
are much flatter, and rocks whose composition are very different from that of those 
which constitute the ordinary Quaternary in the cafions, and the cones of dejection of 
the cafions of Tejon Pass, Las Tunas, La Pastorina, and Las Uvas. These rolled pebbles, 
moreover, are imbedded in a gray sandy clay of great hardness ; finally, the whole is 
Tery mnoh raised and dips in a south-southeasterly direction. This kind of argillous 
conglomerate forms the basis of the Tertiary rocks of the region about Fort Tejon. 
Toward the top of the hill, instead of this conglomerate, we find gray clay, contain- 
ing here and there intercalated strata of calcareo-arenaceous sandstone ; some are 
entirely calcareous, while some other strata consist of pure sandstone. These calcareo- 
arenaceous strata vary from 1 foot to 2| feet in thickness ; they dip to the south, at 
an angle which is very much inclined, and which even reaches the perpendicular. 

At the bottom of the hill which separates the fifth hill or eminence from the sixth, 
we find a well-defined fault ; the strata of fossiliferous sandstone now dip to the north, 
at an angle of from 45^ to 50^, and the beds on each side of the ravine do not cor- 
respond. Having reached the summit of the sixth hill, we see a small valley, with a 
gentle declivity, which lies at the point where the stratified Tertiary rocks form a 

i* unction with the granite and other crystalline rocks of the group of the Fort Tejon 
fountains. These Tertiary rocks are, approximately, from 250 to 300 feet thick. All 
the strata of sandstone and arenaceous limestone contain fossils in greater or less 
abundance ; some are even full of them, and form a real LunmcheUa ; thus, there are 
strata which might be called turrilitic beds, to such an extent do the Tu,rrUiies abound 
in them, reminding one of the ceritic limestone of the basin of Paris. 

In CM>n8equence of the hardness of the rock, it is difficult to obtain complete speci- 
mens of fossils ; although they are in general well preserved, it is very difficult to col- 
lect anything more than fragments. Dr. Horn, the surgeon at Fort Tejon, has made a 
good and numerous collection of these fossils, which has been described by Mr. Gabb in 
the first two volnmse of the '' Paleontology of California,'' published by that State. 
After having visited the locality explored by Dr. Horn, ar d having studied the geology 
of a portion of Southern California, I cannot adopt the opinion of Mr. Gabb, who con- 
siders this formation as cretaceous, and particularly resembling the Maastricht beds of 
Central Europe. I was not able to find a single cretaceous fossil, nor even any true 
cretaceous generic forms, in this entire formation ; and I am altogether of the opinion 
expressed by Mr. Conrad, many years before Mr. Gabb, in volume 5 of Pacific Rail- 
road Kxploratious, pages 318, 320, ei seq.^ who. judging from certain fossils found in an 
isolated block at the entrance of the Cafiada de las Uvas, has very judiciously referred 
these rocks to the Eocene-Tertiary formation. I go even further. I think that the rocks 
of the Arroyo del Rancho Viejo of Fort Tejon belong to the superior Eocene epoch, and 
that they are of about the age of the *' coarse limestone or calcaire grossier^of Paris. 
The fatina of Tejon reminds one very much of the fauna of the sands of An vers, near 
Fontc'se, and of the sands of Gregnon, near Versailles. The following is a list of the 
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fossils which I collected at the Arroyo de los Alisos, near FortTejon : Fasus (Hemirfuetu) 
BemondUj Qabb; Tritonium Whitneyi, Gabb; Trit, Californicum^ Gabbj Trachyiriton 
TejoneiMiB^ Gabb ; OHvella Mathewsonii, Gabb ; Fasciolaria flciM, Gabb ; MitUsa Uvasana, 
Gabb ; Lunatia (ffyrodea) Conradianay Gabb ; Nererita globosa, Gabb ; Never sectOt Gabb ; 
Turritella Uvcuana, Gabb : GaUrus Exoentricust Gabb ; Einginella Pinguis, Gabb ; TeUina 
ovideSf Gabb; Tell, aqaalis^ Gabb; Aferetrix Uvaaana, Conrad; Merei Hornii^ Gabb; 
Dosinia elevatay Gabb ; Tapes Conradiana^ Gabb ; Cardium Cooperii^ Gabb ; Card. Brewerii ; 
Linia multiradiatay Gabb, &c. This fauua does not contaiQ a single one of the cre- 
taceons genera of Central Europe, wliile it abounds in European and South Ameri- 
cao Tertiary genera. There is an almost entire absence of polyparia or corals, and of 
echincMlerms or radiata. This absence of corals is particularly remarkable, in view of 
the fact that it extends throughout the whole formation of Tertiary rocks of Califor- 
nia, in which only two or three specimens of zoophytes have as yet been discovered, 
and they were found in the vicinity of Mount Diablo; not a single one has been found 
in Southern California. 

lertiary rocks of California. — The middle and lower portions of the Eocene Tertiaiy 
rocks are well represented in California by the lignitio strata of Mount Diablo, which 
are found immediately beneath the strata of Fort Tejun, after which some beds are 
found, which bear the name of the Martinez and Chico groups, which succeed each 
other without discordance of stratification, and the fauna of which (chiefly Tertiary) 
contains some cephalopods badly developed, small, and stunted, as are often the last rep- 
resentatives ot a great family or genus which is on the point of becoming extinot. 
Dr. John B. Tiask, who, with the late Dr. Randall, the discoverer of the fossils at Chico 
Creek, first called attention to these beds at Chico Creek containing cephalopods, cor- 
rectly referred them to tqe Eocene Tertiary formation, notwithstanding the presence of 
the few cephalopods, which he called Ammonites Ckicoensis and BaculitesCkicoensis, (See 
Description of New Species ef Ammonite and Baculite from the Tertiary Rocks of Chico 
Creek, in Proceedings of the California Academy of Natural Sciences, vol. L., p. 85, San 
Francisco, 1854-'5H.> There is absolutelv no law in geological science which makes it 
necessary for cephalopods of the genera known as Ammonites^ Baauliiesj Hamiies^ Heluh 
cera, TurriliteSj Ancyloceraf &c. to disappear entirely from the surface of the terrestrial 
globe with the rocks of the Secondary epochs. In Central Europe these cephalopods 
have hitherto disappeared with the cretaceous rocks; that, however, is but an em- 
pirical law, a negative fact, applicable only to Central Europe, and to extend this fact 
to the whole earth as a well-established law would be contrary to all that we know of 
the laws of the geographical distribution of animals. 

The general zoological, lithological, and stratigraphical characteristics of the Cali- 
fornia rocks which extend from Chico Creek and San Francisco to San Diego and 
San Bernardino are such as to render the whole analogous to the great Tertiary rocks 
of the Americo-European basin of the Atlantic, of which it is the representative and 
the equivalent in the great basin of the Pacitic ; only some AmmonitieSf Baculite>8f Heluh 
oera, &c., continued to live in the Tertiary seas of the Pacific regions when these genera 
no longer existed in the Atlauric hemisphere, a fact which is observed in all the geo- 
logical periods through which the terrestrial globe has passed until the present time. 
This is not an exception ; it is, on the contrary, a law of the geographical distribution 
of beings. Real cretaceous rocks are only found, in California, in the northeastern 
portion of the State, around Mount Shasta. But all the southern and central parts, 
the real coast range, from San Luis Obispo to Cape Mendocino, the city and (leuiusula 
of San Francisco, Mount Diablo, and Fort Tejon, are formed exclusively of stratified 
rocks of the Tertiary period. 

Glacial rocks of Southern California and Pikers Peak, — It cannot be doubted that the 
Sierra Madre, froq^ Mount San Bernardino to Tejon Pass and Tehachipi Pass, was 
covered with glaciers during the Quaternary period. The long cafions of San Gabriel, 
of the Little and Big Tnjunga, of Soledad and San Francisquito, served as receptacles 
or beds {lits) for the glaciers which descended from the many high peaks of this chain 
of moantaius, still so little known geographically. In the San Gabriel Cafion we see 
in several places before reaching I)r. Winson's silver-mines traces of ancient lateral 
" moraines " on each side of the cation, and toward the entrance of the caQon, a mile 
from BuelPs Hole, heavy blocks of granite or true bowlders are seen, arranged in the 
iomi of a crescent, as it for a frontal " moraine.'' My exploration of this ca&ou was 
too superficial to enable me to speak with confidence of the existence of an ancient 
glacier ; it seemed to me, however, that there were some traces of a large glacier 
which descended from the peak of Sun Antonio. 

The traces of glaciers are more visible and striking in the San Francisquito Pass, 
especially near Jesus Gallejo's ranch, where diorites appear in great masses, and not 
long after reaching a large lateral valley on the right, as one ascends the pass, we see a 
very heavy Quaternary dritt, with erratic blocks and indications of glacial strise, on 
thedioritic and Miocene sandstone rocks which form the bottom of the valley. 

I however met with really nun istakable ** moraines'' only at a single point of my 
explorations in Southern California, anU that was on the road which runs along the 
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foot of the mountaiDB between Tejon Pass and Caliente. There, Jast as one ^oes ap 
from the great plain of Lake Talare to the plateaa which overlooks Caliente, one sees 
enormous blocks of granite with an entirely northern exposure, piled tiie one upon the 
other, with glacial drift mixed among them, which forms, without the slightest doubt, 
a beautiful frontal "moraine.'' The road which leads from Bakersfield up to Cerro 
Gordo, Panamint, and the California Desert passes close by these remains of 
" moraines." 

Although outside of my exploratio:*, I cannot forego the pleasure of referring to the 
magnificent frontal ** moraine " of the great glacier which must have come down from 
Pike'8 Peak, have covered the entire valley of the Mauiton Springs, and have come to 
a stand-still midway between Manitou and Colorado City. The house or inn, called 
the " Half-way House,'' on the road is built on this frontal *' moraine " itself, and the 
road crosses it at this place. Lateral " moraines," moreover, are seen on each side, 
especially in the direction of the Garden of the Godn. 

Mountain chains and their ages, — Our knowledge of the mountains of California to the 
south of San Francisco is so limited and such strange confusion has arisen that, not- 
withstanding the small number of my observations, and the meagerness of the results 
obtained, I do not hesitate to present them, in the hope that they may lead to a more 
rational and systematic study of this subject. In general, everything in California 
that is not in the Sierra Nevada, properly so called, is thrown into the coast range. 
This coast range is naturally known by various local names. Great coufusiou has ev- 
idently arisen from the placing together of chains of mountains running in totally dif- 
ferent directions, of different relative ages and different geological constitutions. 

The Sierra Madre. — The Sierra Madre is but an uninterrupted continuation of the Si- 
erra Nevada, which deviates abruptly from its general direction, that is to say, from 
north to south, with slight tendencies toward the west and east, to form an elbow at 
Walker's Pass ; this elbow runs through the Tehachipi Pass, the Tejun Pass, and stops 
at the Cafiada de las Uvas, in order to resume it« principal direction from north to 
south. This double elbow may be compared to the point of junction of a bayonet on 
a gun. Geologists have long been familiar with breaks of this kind in the rocks of the 
earth's crust, and faults of this shape are often met with, which are very appropriately 
called '' bayonet-shaped faults." 

What is the extent of the Sierra Madre, which, like the Sierra Nevada, is formed of 
several parallel ranges, {chainonn f) I cannot tell. I may say, however, of my own 
knowledge, that the Ctyon Pass crosses it, and Mount San Bernardino forms a part of 
it. In 1^4, in my exploration on the thirty-fifth parallel, iu company with my la- 
mented friend, the laVe Gen. A. W. Whipple, Engineer Corps, I wa$i struck with the 
identity of the crystalline rocks of theCajon Pass with those which I saw in the viciu- 
ity of Nevada City and Grass Valley, in the Sierra Nevada, and I did not hesitate at 
that time to regard them as being of the same geological age, and as containing, in all 
probability, the same valuable minerals. (See Pacific Railroad Explorations, vol. 3, 
4to, Geological Reports, page 171, Washington, 1856.) Since then, my explorations of 
the San Gabriel, Pacoima, and San Francisquito Cafionshave confinned me in this opin- 
ion ; Winston's silver-mine, moreover, in the San Gabriel Ca&on, reminds one in every 
respect of the silver-deposits of Virginia City and Washoe. Aft>er crossing an enor- 
niout* granitic mass, on a width of at least 4 miles between the entrance of the San 
Gabriel Cafitm and the Winston mine, one meets with ser|)entiuous dioritic rocks, very 
hard, and which, near their points of coutact with the granite, coutain silver aud cop- 
per iu abundance. 

Throughout the length of the Sierra Madre one meets with more or less auriferous 
drift, identical in all its charact'eristics with that of the phicers of the Sierra Nevada ; 
the want of water alone has prevented its being washed to advantage. 

The Sierra Madre being only a bayonet-like prolongation of thr* Sierra Nevada, is of 
course of the same geological age. This age has hitherto been a problematical one, 
notwithstanding that it has been proclaimed with some ostentation to be of the Ju- 
rassic epoch. There is no doubt that the Sierra Nevada an<l all the ranges or sierras of 
Colonel Fremont's " great basin " are much more ancient than Jura. 

Like all couiplicated chains of mountains which extend over large surfaces, the Si- 
erra Nevada was not made a' once, but at various times aud at diil'ereut geological date«». 
The Sierni Nevada and the Sierra Mtwlre have been terra finna from the moat, ancient 
paleozoic times: and it is certain that the existence of gtild dates from those remote 

gerioils, like the gold of Australia, the Ural, Wales.Canada, the Carolinas, aud British 
'olumbia. Elevations and ruptures of crystalline and stratified rocks took place in 
the Sierra Nevada, the Sierra Madre, and others of the great basin, toward the close of 
the Carboniferous, Triassic, Jurassic, aud Cretaceous eras, aud left very perceptible 
traces iu certain places, especially near Mount Shiista, Bass's ranch, Plumas County ; 
£1 Dorado CaQou, Humboldt ranges, Mariposa County ; Inyo range, Cerro Gordo, and 
Pan am int. ' 

The Tertiary sea washed the western sides of the Sierra Nevada and Sierra Madre, 
aud in some places even penetrated these mouutaius especially at the bayonei-like 
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elbow which noites them. Nevertheleaa the dislocations which broke the Tertiary 
strata, and raised them to form the Coast Range, the Mount Diablo range, the sierras 
of San Rafael, of San Fernando, &c., did not appreciably affect the Sierra Madre and 
still less the Sierra Nevada. 

Meeting with a powerful barrier, the Tertiary strata were pressed back against the 
obstacle of the Sierra Madre and were in some places folded back (repliees) upon them- 
seWes, becoming contorted, and their beds being turned in an opposite direction, per- 
pendicular to that of these granitic and crystalline mountain-chains. I have not seen 
auy indications which prove that the Sierra Madre was ever subjected to the uplifts of 
the Tertiary epochs. But, then, at the clttse of the Quaternary epoch, and perhaps 
even in the Modern epoch, there are proofs of uplifts and dislocations, which are par- 
ticularly perceptible on the eastern side of the chains of the Sierra Madre throughout 
the whole length of the California Desert. The principal proofs of great movements 
on the sides ot the Sierra Madre toward the end of the Post Pliocene age, and during 
the Modern epoch, are : First, the eastern counterfort of the Sierra Madre at the Ci^on 
Pasa, at the very place where the pass attains its greatest elevation above the level of 
the aea, which, according to Gen. A. W. Whipple, is 4,559 feet; here there are very 
heavy strata of white sand with rolled pebbles, arranged in beds or scattered througn 
the sand ; these strata have been greatly uplifted by the Sierra Madre. Although the 
strati6cation of this kind of drift is quite indistinct and confused, it is clearly seen 
that the whole of this formation dips in an easterly direction at an angle which even 
attains 45^, which is a very great inclination for rocks which are almost friable, 
(menblea,) The Sierra Madre evidently forms the anticlinal or uplifting mass. The 
thickness of this formation may be estimated at 1,500 or 2,000 feet. What is its age f 
It is scarcely possible to tell, because no fossils have as yet been found in it. Never- 
theless many of the rolled pebbles contained in this sandy mass are fragments of 
trachytes and basalts, which shows that this formation is very recent, certainly much 
more recent than the Pliocene in the vicinity of Los Angeles, and that it can only be 
referred to the Post Pliocene or Quaternary formation. 

Ou the other hand, the great California Desert, between the Sierra Madre, the Sierra 
Nevada, Death Valley, and the valley of the Mohave River, indicates the existence of 
an ancient lake, now dry, the banks and old beacht^ of which are still seen iu many 
places, notwithstanding the continual movement of the sand, which is violently driven 
by the west wind. As extinct volcanoes are met with all along the Colorado River, in 
the basins of the Mohave and the Amargosa, and as very violent earthquakes still take 
place throughout a great portion of this region, it is natural to suppose that the last 
Qplift and elevation of the Sierra Madre, and of a portion of the Siorra Nevada, took 
place at the close of the Quaternary period, or even in modern times. 

This is the conclusion which I reached in 1K'>4, and which I statod in my ** Sketch of 
a geological classification of the mountains of a part of North America,'' (see (reologyof 
Xorih Americaj Sierra Nevada system, page 79 ; Zurich, 4to, 1858,) only I ex- 
pressed no opinion with regard to the dislocations which had previously taken place in 
this system of the Great American Desert, which I called a second meridian aynfem in 
North America. The discoveries made since, principally by miners, in the Sierra Ne- 
va<la and the ranges of the Great Basin, of the primordial or Taconic fanna, and of the 
Carbon ifei'ous, Triassic, and Jurassic faunas, show that from the earliest times of the 
Up)»er Taconic, there have been terne firmm in that region which had emerged from 
the sea; that the granitic aretes of the ranges which cross this entiro country date 
from the Ix^ginning of the Paleozoic ages ; that the Carboniferous, the Trian, and the 
Jura penetrate only into narrow valley:) of this system ; and that during the Tertiary 
ages there was an enormous mass of itrra firtna here, which, like the Alps, furnished 
the arenaceous and pebbly materials for the ibiposifs of the marine and of fn-^h- water 
Tertiary rocks, which are now found in California, Utah, Wyoming, and Color-.nio. 

*^Eh resum^,*^ the Sierra Madre is altogether the most ancient and the most modern 
n^oontain chain of this region of Southern California; that is to say, tiiat the granite, 

})eguiatite, gneiss, dioritic, and metainorphic rocks which form its principal mass date 
roui times anterior to the Paleozoic epochs, om tout au plus pal4ozdiquts memes ; and 
that the counterforts of sand, sandHtone, and conglomerate, which form the summit of 
Cujon Pass and of other portions of the eastern region of this chain, date from the 
Poet Pliocene or Quaternary epoch. 

Coast Ranok. — The name of Coast Range signifies a chain of mountains which fol- 
lows the line of the coast of the Pacific Ocean. By way of extension, all mountains 
which are near the coast have been comprised in California under this elastic designa- 
tion, no regard being had to the direction in which the chains run, whether parallel to 
the coast or perpendicular to it. After leaving Point Conception and Santa Barbara, 
and even the Sierra de San Rafael, w^e find that the mountain chains, instead of run- 
ning from north-northwest to south southeast, run from west to east, being perpen- 
dicnlar both to the Sierra Madre and to the sea-coast ; so that, properly speaking, the 
Coast Range, which is so well defined at Monterey and San Francisco, terminates in the 
southern part of San Luis Ob;spo County, as was correctly observed by Dr. Trask in 
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the firet geolofpcal snrvej of the State of California. (See Report am the Geology of ike 
Coaet M&uniaiMf &e,, p. 10 ; 18^ ; 8vo : Sacramento.) It maT be said in general that 
the Coast Range divides the Pacific Ocean from the valley of the San Joaquin River 
and of the Tnlares beyond San Emidio, not far from Fort Tejon, and that it comprises 
all the parallel chains which reach the great bay of San Francisco. These monntaios 
continne beyond the bays of Saisnn, San Pablo, and the Golden Gates, in a north- 
westerly direction. What is the principal age of this system of mountains f In a 
word, at what geological epoch did it make its appearance f I now think, as I did in 
1854, when I saw it for the first time with my friend Whipple, that it should be re- 
ferred to the end of the Eocene Tertiary deposits. 

Sierras of San Femamdo and Santa Monica. — ^These mountains, which, with the Siem 
Madre on the east and the Santa Susana range on the west, inclose the charming val- 
ley or plain of the ancient mission of San Fernando Rey de Espa&a, run from west to 
east. The strata are mnch broken, uplifted, and inclined, and they are all Miocene 
Tertiary or molassic rocks, which fix.ee the age of the appearance and formation of 
these mountains at the end of the Miocene epoch. 

The Santa Sosaoa range, between the Trinnfo and Simi Valleys, is but a oonnterfort 
of and an appendage to the Sierra de Santa Monica. 

The Sierra of San Rafael, which rans right up to the Sierra Madre, at the foot of 
Mount Pinos, the highest peak of this region, with the peak of San Antonio, seems to 
belong to this west-easterly system of the San Fernando and Sadta Monica Sierras. 
The same is the ca^e wito the Sierra de Sauta Ines, back of Santa Barbara. The Santa 
Clara Valley, with its prolongation almtist to Soledad, forms a part of this system, as 
do the San Francisqnito and Castac Valleys. 

In consequence of their directions being from west to east, this system of mountains 
enters the Pacific Ocean on one side and the Sierra Madre on the other, and intersects 
and completely isolates Southern California from the central and northern portions of 
the State. The separation is even so great that the railway from San Francisco to Los 
Angeles is obliged to cross the Sierra Madre twice, viz, at Tehachipi Pass and at Sole- 
dad, through several long and costly tunnels, for the sole purpose of avoiding the 
barrier placed in its way by the Sierra San Rafael ; and having reached the Santa Clara 
Valley, the railroad is still obliged to cross the San Fernando Sierra through a very long 
and deep tunnel, issuing at last into the San Fernando plains, whence it reaches Los 
Angeles by following the valley of erosion, which fortunately crosses the Santa Monica 
sierra, intersecting it perpendicularly almost to its eastern extremity. In reality, 
Southern California is more disconnected and isolated ftx>m California proper than is 
the latter from the States of Nevada and Oregon. 

Hills of Los AngeUss. — The hills which surround the city of Loa Angeles and separate 
it from the valley of Bayona or Ballona, from Monte and from Anaheim, are of the 
Pliocene Tertiary epoch. It is possible, and in my opinion highly probable, that their 
age is identical with that of the mountains of C^jon Pass, and that they represent on 
the west side of the Sierra Madre the uplifts and elevations on the east side of that 
chain to which I have already referred. The sands and conglomerates of the summit 
of Cajon Pass must, then, be of the same age as the mola^ic rocks and sandy clays of 
the old Presidio de Los Angeles. In that case, the deposits of GBion Pass, instead of 
being of the Post Pliocene, must be of the Pliocene epoch. 

At all events, these two elevations and dislocations of the hills of Lios Angeles and 
of the summit of Cajon Pass, if they did not take place simultaneously, did so at periods 
by no means remote from each other. 

As to the various mountain-chains to the south of Los Angeles, as far as San Diego, 
and even farther, I can say nothing as to their relative ages, not having visited them. 
To sum up, we have the following systems of mountains for a portion of Southern 
California : 

I. Sierra Madre, of the Primordial epoch, or Laconic, anterior to the Silurian. 

II. Coast Range, of the close of the Eocene epoch. 

III. Sierras of San Fernando and Santa Monica, of the close of the Miocene epoch. 

IV. HiUh of Los Angeles, of the close of the Pliocene epoch. 

y. Mountains of Ciyon Pass, (east side of the Sierra Madre,) of the close of the Post 
Pliocene or Quaternary epoch, or, perhaps, even of modem times. 

Jules Maroou. 

Cambridge, Mass*, Deotmher 30, 1875. 



173 

Appendix H2. 

report on the geological and mineralogical charactter of southeastern 

california and adjacent regions. 

United States Engineer Office, 
Geograpeugal Surveys west of the 100th Meridian, 

Washington f May 13, 1876. 

Dear Sir: I have the honor to submit herewith a report upou the geological and 
mineralogical conditions of Soatheastern California and adjacent regions. The conntry 
traversed by the party in command of Lieut. Eric Bergland, Corps of Engineers, our 
able and beloved leader, along the Mohave River, across the Opal, Payute, and Dead 
Mountainsj to Cottonwood Island, in Southern Nevada, thence to the mouth of the 
Virgin River, across the Colorado to the Cerbat and Blue Ridge Mountains in Noi'th- 
western Arizona, from there to Fort Mohave and along the Colorado River to the Mohave 
range. Monument, and Riverside Mountains, thence to San Bernardino, via Chucka- 
valla Peak, Coahnila Valley, and San Gorgonia Pass, was of unusual interest in geo- 
logical, mineralogical, and chemical renpects. Nor of less interest was the trip made, 
in accordance with your orders, by myself alone (after the return of the expedition to 
Los Angeles) to Panamint, Darwin, Owens Lake, Cerr6 Gordo, Benton, Aurora, and 
Virginia City, Nev. An immense area was thus visited from June to November, and 
valuable collections made. 

The chemical analyses of rocks, soils, and mineral springs necessary in connection 
with my reports were made in the laboratory of the Smithsonian Institution ; and I 
cannot bat express my deepest thanks to the Secretary, Professor Henry, for the liberal 
spirit he has shown in giving me the free use of the laboratory and all necessary uten- 
sils and chemicals whenever I desired. 

Very respectfully, your obedient servant, 

Oscar Loew. 

Lieut. Geo. M. Wheeler, 

Corps of Engineers, in charge. 



contents. 

The Primitive formation — The Palaeozoic formation — The Mesozoio formation — The 
Tertiary formation — ^The Quaternary formation — Freshwater lakes of the Quater- 
narv period — Black coating of rocks — The Eruptive formation — Earthquakes-— Gen- 
eral geological history of Southern California — On the metalliferous veins of Califor- 
nia — Analysis of the tin ore of Ti mescal — ^Analysis of Partzite. 

Taking a bird's-eye view of the great area between the Lower Colorado and the 
gigantic mountain-chains traversing California from north to south, (the Sierra Nevada 
and its southern prolongations, the San Bernardino and Jacinto Mountains,) one can- 
not fail to recognize at once a considerable predominance of three formations, viz : the 
Primitive, the Eruptive, and the Quaternary. A subordinate position is occupied by 
the PalsBozoic, the Mesozoic, and Tertiary. 

While the numerous ranges of hills and mountains mainly consist of granite or 
trachytic rocks, the intervening valleys are filled by Quaternary deposits. The topo- 
graphical features of the Mohave Desert differ, therefore, vastly from tliose of the Painted 
Desert in Northeastern Arizona, a realm of sandstone, with the characteristic mesa- 
type of the table-lands. 

the primitive formation. 

Nearly all the prominent ranges of Southern California belong to this formation, 
although in a number of instances the axial rock is concealed, as at the Opal Mountains, 
by Palaezoic strata, at the Blue Ridge Mountains by volcanic Hows. 

The San Jacinto Mountains, the most southern range of California, consist chiefly of 
granite, well exhibited in the precipitous faces turned toward the east. It is of dense 
structure, bard, and a splendid building stone, resembling closely the New England 
granite. Of mica, it is the blai-k variety (biotite) that dominates in the rock, and 
among the accessory constituents titanite, turuialine, and garnet deserve especial no- 
tice. The titanite" is disseminated in small yellowish crystals through the rock for 
over 30 miles, (Whitewater to Los Toros,) while the latter two minerals are confined 
to narrower limits, (near Whit-ewater.) 

*^ Titanite is also found in the granite of the Sierra Nevada, especially on the Moke- 
lamne and American Rivers, according to Prof. W. P. Blake. 
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In the San Bernardino Mountains the main mass is granite, accompanied by syenite, 
gneiss, mica-schist, talcose-schist, and primitive day-slate. Occasionally, as for 
instance between Martin's ranch and Cajou Pass, the granite gave rise to the forma- 
tion of beds of arcose, a rock in which granite debris has been recemented, forming a 
sort of granitic sandstone resembling to some extent granite ; but the uniform grain, 
friability, and rusty surface of the fragments elucidate its true nature. 

The western slopes of the San Bernardino Mountains are covered by extensive beds 
of detritus and d^biHsy which in some portions are auriferous, as in Lyttle Creek Caflou, 
where gold-washing is carried on on a large scale. In the vicinity of the Cation Pass 
the Azoic rocks are covered by broken strata of a conglomerate ezhibitiug a changing 
dip, being at first about 30^ to the south, and finally, near the Pass, 20^ to the north. 
These inclined strata are overlaid by horizontal beds of bowlder and debris drift 4 to 
5 feet in thickness. While dikes of dyorite and trachyte occasionally appear in the 
northern portion of the mouutaiu-range, the spurs south of the Qray and San Ber- 
nardino Peaks consist largely of volcanic materials. 

One of the isolated peaks east of the Jacinto and southeast of the San Bernardino 
Mountains is Chuka walla Peak, with about 4,700 feet altitude, towering conspicuously 
above the plain, and whose shape resembles a trapezoid surmounted by a pyramid. 
The primitive rocks of this mountain are traversed by volcanic dikes, (chiefly trachyte 
and basalt,) while at the base beds of bowlder and conglomerate have accumulated, 
the latter showing a dip of from 20^ to 25^ to the south. Among the primitive rocks 
a mica-schist of porphyritic structure deserves mention ; it consists of a fine-grained 
mixture of quartz and biotite, containing muscovite in plates of one-sixteenth square 
inch imbedded. There are said to occur also lead and copper ores at Chukawalla 
Mountain, but they are not worked. 

The primitive rocks of the River-Side and Half- Way Mountains consist of granite 
and gneiss, the latter garuetiferous. While here we find the feldspar of a green color, 
it is pink with that of the Monument Mountains north of the former ranges. 

At the Mohave range^20 miles farther north, a series of Azoic rocks is met with, viz, 
a fine-grained granite, contaiuing'simultaueously biotite and muscovite, a syenite with 
veins of a coarse aplite, then hornblende-schist and quartzite. As this range consists 
largely of volcanic material, it will be again mentioned hereafter. 

Among the mineral occurrences in the primitive rocks of the Cerbat range, mus- 
covite in large plates may be mentioned. In this range are found extensive lodes of 
metalliferous quartz: also the neighboring Black Cafion range, Paynte range, Provi- 
dence Mountains, ana Opal rangu, contain metalliferous lodes in the primitive rocks. 

At thePanamint range we find pniiiitive limestone and slate-clay as accompaniments 
of the granite. 

THR PALEOZOIC FORMATION. 

This formation, chiefly represented by limestone and quartzite, becomes conspicuous 
at the Riverside Mountains, Opal range, the saline flats of the Mohave, and the Inyo 
range. On the eastern slopes of the Riverside Mountains, on the Lower Colorado, are 
exposed, for a distance of over f) miles, layers of a gray siliceous highly-crystalline 
limestone, that must be referred to this formation ; a view first expressed b^' Dr. New- 
berry.* The rock-snrfaco is very uneven, full of little^ cavities, caused by the sand- 
winds that attacked the calcareous particles of the rock sooner than tUo siliceous ones 
and carried them ofl'. In the rock it'Self paleontolo^^ical evidence is in vaiu searched 
for, but the accompanj-ing qnartzite exhibits crinoidal forms. 

Farther north, near Fort Mohave, is another Palieozoic region. The post stands upon 
a terrace 40 feet in height, consisting of rounded, water-worn bowlders washed down 
from the mountain-range.** on either side. Thj^se large trace^i, testifying of the tvotivity 
of the river in former aiijes, when its bed was fur abtivothe present level, contain, among 
bowlders of trachyte, basalt, ami grauiDe, such of a peculiar qnartzite resHrabliii^ semi- 
opal, and with organic forms (chiefly of erinoids) in a state of astonishing perfection. 
Treatment with hydrochloric acid removes the last traces of a<lhering carbonate of lime 
and brings the forms still better to light. Proceeding farther up the river, Palieozoic 
linn^atone is ji^rain found at Bowlder Canon. In the 0[)al Mountains, at the boundary 
of Nevada and California, this rock plays an important part, occnpying portions of the 
very crest, exhibiting there frequently inclined strata; thus 3 miles southwest of Ivan- 
pah dipping 60*^ to the west. In this limestone fossil remains are scarce, a single athy- 
rip and few crinoidal stems having been the poor result of a long search. 

The flanks of the range are covered by a conglomerates consisting of pebbles of car- 
boniferous limestone, granite, and qnartzite, through which numerous gullies aud ar- 
royos have been washed. It is a striking fact that while the Opal Mountains are cov- 
ered largely by Palaeozoic strata, these were not met in the opposite Paynte range, 
hardly 30 miles east and of about equal height. 

Farther north this formation is met with in the Argus and Inyo ranges, where it 

* See Lieutenant Ives's reconnaissance upon the navigability of the Colorado River. 



175 

acqaiiea an especial interest on acconnt of rich metalliferons lodes being associated 
with it. 

At the saline flats of the Mohave (Soda Lake, Mohave Sink) the Palseozoio limestone 
is highly crystalline and silioeoas, composes hills and mesas 30 to 40 feet in height, and 
its strata dip at an angle of 30^ to the west. 

THE MESOZOIC FORMATION. 

On the entire trip throngh Eastern California cretaceons fossils were not seen, bnt 
ft deep-red sandstone, that probably has to he referred to the Upper Carboniferous or 
Trias, as it forms close connection with the Palaeozoic strata, was encoantered in a few 
places, viz, the Opal Mountains and the northern spurs of the Black Cailon range, north 
of the deserted Mormon town Callville, in Southern Nevada. This sandstone, accompa- 
nied by gypsum, is exposed again opposite the mouth of the Virgin River, and appears 
to continue beneath the surface of the great detrital valley to the Cerbat range. 

THE TERTIARY FORMATION. 

This formation probably is wide-spread in the Mohave Desert, bnt hidden by the ex- 
tensive Quaternary deposits. In the valley of the Mohave River thick beds of sand- 
stone, clay, and conglomerate are exposed, who^e Tertiary age was recognized by Prof. 
Jales Marcou.* Granite and quartzite contributed the pebbles to these conglomerates, 
and as the volcanic rocks, notwithstanding their great abundance all along this valley, 
do not participate, it is evident that their protrusion took place after the deposition of 
the Tertiary beds, which latter exhibit uplifts and dislocations caused by the volcanic 
protrusions. These inclined strata are again overlaid by horizontal undisturbed strata, 
of moderate thickness; as, for instance, 3 miles east of Grape-vine ranch ; also a singa- 
lar bend noticed in the sandstone strata 10 miles east of Camp Cady may be due to vol- 
canic perturbations. 

AtCa&on Springs, on the eastern slopes of the southernmost spurs of the San Bernar- 
dino range, occur strata evidently of equal age with those of the Mohave River valley, 
and consisting of light-red and gVay sandstone, and indurated bluish clay with seams 
of gypsum. These strata show a highly-inclined dip to the south and southwest, and 
exhilit singularly twisted and warped folds. In the horizontal strata of conglomerate 
overlying them pebbles of basalt and trachyte occur, while none are seen in the inclined 
0trat« beneath them. 




Fig. 1. — Section at Canon Springs, San Diego County, California. 

a. Dark pink-colored sandstone, 80 feet. ^ 
ft. Yellow sandstone, 24 ft*et. I 

c. Light-pink sandstone, 32 feet. S Tertiary strata. 

d. Yellow sandstone, 2 feet. 

€. Gray sandstone interst rati tied with clay, 50 feet. , 

/. Post-volcauie strata. 

g. Granite. 

r. Intrusive rock, (trachyte.) 

THE QUATERNARY FORMATION. 

f 

The Glacial epoch, by which the Quaternary in high and moderate latitudes was in- 
troduced, has left but few markings in Southern California. At that time the country 
was submerged in the Quaternary ocean, and the highest peaks projected as merely 
small cliffs above the surface. Still the period of cold was not entirely gone when the 
gradually-rising country acquired considerable dimensions, and the peaks commenced 
to bear glaciers to a small extent, as the traces of moraines in the San Bernardino and 
Jacinto Mountains indicate. 

* Pacific Railroad Reports, volume 3. 
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The deposits of the Qaaternary are formed by sandstone, conglomerate, clays, and 
gravel-beds, with occasional saline masses, and till not only the valleys, bat also occor 
at considerable altitndes In the uplifted mountain-ranges. To the saline efflorescences 
less attention was hitherto paid than they deserve. Their occurrence appears to indicate 
that since the recession of the ocean not enough rain has fallen to dissolve them and 
carry them off. It is true, in several instances, they are of so recent an oriarin that oni 
conclusions mast naturally be much restricted, but, in other cases again, they are of a 
considerable age. Their origin may be due either to the drying up of salt-lakes left in 
natnral basins after the rising of the country above the sea, or to the desiccation of 
fresh-water lakes, containing generally, although a very small, amoant of mineral salts 
in solution, or they are the residue of mineral springs. 

As the chemical composition of ihese saline masses may give in many places a clew 
as to the origin, a number of spt^cimens were analyzed. In the following three cases, 
the composition is that of table-salt of average quality : 



CoDstitaente. * 


A. 


B. 


C. 


Sodiam chloride 


95.51 
S.44 
1.01 
0.60 


94.02 

4.35 

1.94 

Trace. 


95.49 


Sodiam sulphate 


S.Td 


Caloiam itui phate - 


aw 


ICaiTDeBiuni chloride 


Trace. 






» 


99.56 


99.61 


9&54 



* Id every analyeda mentioned here, the sobstanoe waa freed of ita moistare in order to facilitate the 
oom]»ariaoD of the reaalta . 

A. Salt of Panamint Valley, deposit 1 to 2 feet deep, covering a number of square 
miles. 

B. Salt covering the plains of Columbus, Nevada. 

C. Sale of Death Valley, deposit 1 to 3 inches deep and covering many square miles. 
Analogous deposits exist in Salinas Valley. (For information and specimens regarding 
A and C, I am indebted t<> Lieut. R. Birnie, Jr., of your survey.) 

Other specimens have a very different composition, as the following *table shows; the 
amount of sulphate of soda is increased ana forms in one case (C) the whole soluble 
portion. Also, carbonate of soda forms a constituent pointing to another source than 
sea- water. 



Constitaents. 


A. 


B. 


c. 


D. 


Tnanlnble (Hand and olay) ^..... ..^ 


42.32 

38.02 

10.81 

7.51 


4a 68 
2a 08 

a73 

15.06 


44.30 
Trace. 

54.08 
None. 


51.57 


Sodiam chloride 


29.00 


Sodiam aalpbate 


19.51 


Sodium Carbonate. 


Trace. 








9a 66 


100.55 


9a 38 


100. oa 



A. From the saline flats of the Mohave, thickness 1 to 3 inches; area, about half » 
square mile. 

B. From Point of Rocks, forming isolated saline spots. 

C. From shore of Kern Lake. }r%Mi.ja\.T\kT i • i. r *»« 

D. From Tehachapi Pass. { Collected by D. A. Joy, geologist of party No. 2. 

Another deposit of small extent, however, derived from a spring near Stone's Ferry, 
gave the following result : 

Insoluble (clay) 57.40 

Sodium sulphate 32.30 

Magnesium sulphate 6.32 

Calcium sulphate 3.51 

99.53 
An alkaline deposit near Benton, (Mono County.) gave the following result : 

Insoluble (sand) , 3.70 

Sodium carbonate 70.31 

Sodium sulphate 11.25 

Sodium chloride 13.76 

99 Oi 
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Saline effloresoencee composed of chloride and salphate of sodium are the common- 
est ; less freqnent is the occurrence of sodium carbonate ; still rarer are borates. At 
one place, Coyote Hole, lujo County, the deposit of borate of soda is of considerable 
dimensions. 

Bxtensive deposits of nearly pure rock-salt are found in the valley of the Virgin 
River, about 10 miles above its junction with the Colorado. Geological circumstances 
point toward their Qaaternary age and indicate that Bowlder Ca&on is older than 
these deposits. Before the cutting through of the Black Cafion range, t. «., before the 
completion of Bowlder Cafion by the Great Colorado, the water must have accumu- 
lated in a lar^e lake 40 miles in width, and bounded in the east by the pleateau through 
which now the Grand Cafion extends. It is upon the bottom of this ancient fresh- 
water lake that the lar^e rock-salt deposits are found. These conditions render it 
highly probable that their formation took place after or by the receding of the Qua- 
ternary ocean, and that Bowlder Cafion was in existence hefwe the submergence of the 
couDtry at this period, which becomes evident also by the characteristic position of 
the Quaternaiy conglomerates within the head of Bowlder Cafion and in the neighbor- 
ing washes. On the other band, evidence is furnished, by erosion, that the cafion is 
not older than the Tertiary epoch, for there are dikes of basalt cut through so per- 
fectly even with the inclosing syenite at quite a considerable distance above the river, 
that we mnst conclude the basalt-dikes existed before the erosion of the cafion ; that 
is, the age of the cafion has to be referred to the later Tertiary. 

The lapse of time required for the completion of the great cafions of the Colorado is, 
after all, not so great as one would be inclined to estimate at first sight. If we take 
the erosion of Niagara Canon, that is, the retrocession of Niagara Falls, as an example, 
which amounts, according to Hall and L^ell, to 1 foot a year, a period of one and a half 
million years would be required to complete the Grand Canon of two hundred and 
eighty miles in length. Not less than by the saline efflorescences and salt-deposits is 
attention arrested by the conditions of the Quaternary conglomerate, it being exceed- 
ingly coarse and occupying frequently localities far distant from the mountains that 
contributed the pebbles. This fact can hardly find any other explanation than that 
powerful currents agitated the waters of the comparatively shallow Quaternary ocean 
and distributed the coarse material over large areas. 

These conglomerates acquire a considerable thickness, as elucidated by the artesian 
borings of San Bernardino, which penetrate them for 140 feet. Neither limestone nor 
clay beds are struck by these borings, and the water rushes up as soon as the loose 
sand beneath the conglomerates is reached. 

FRESH-WATER LAKES OF THE QUATERNARY PERIOD. 

After the receding of the waves the country enjoyed a climate moister than that of 
the present day, as is indicated by the formation of a number of fresh- water lakes that 
left nothing but the barren clay bottom, whose numerous imbedded shells give evi- 
dence of a more numerous animated life. 

Owens Lake, now charged to such a degree with salts " that molluscous or fish life 
is impossible, was formerly an extensive &esh-water lake, as the recent shells in its 
immediate vicinity indicate. 

Mono Lake had gigantic dimensions, to Judge from the well-defined shore-lines, 15 
miles from its present margin. 

8oda Lake, now a barren clay flat of forbidding appearance and desolatiuj^ sight, 
(the saline flats of the Mohave River,) was a large water basin, but the largest lake oi 
Southern California existed in the Coahuila Valley, and to all appearances up to a 
period less than a thousand years before the present day.t Among the coarse granite- 
sand of its former western shores formed by the east-ern slopes of the Jacinto Monnt- 
ains are found inillions of minnte fresh- water shells, {Amnioola thryoniay) most delicate 
structures, that would long ago have been crushed between the roiling sand and have 
disappeared, if the period elapsed since the desiccation had been a considerable one. 
A calcareous crust, several inches in thicknessand of quite fresh appearance, covers the 
granite of the slopes, and marks exceedingly well, by a far-stretching horizontal line, 
the 6horf*8 of the former lako,t whose depth was about 125 feet and surface probably 
over 1,000 square miles. This porous crust, of the structure of a sponge, contains 
niinierons fresh-water shells. The now dry clay bottom is covered with patches of 
white salt efflorescences, and nothing save an occasional stunted Halostachys inter- 

* Should this be due to the bursting forth of mineral and thermal springs opened by 
volcanic forces T Lava of recent origin occurs in the vicinity and mineral springs are 
nnuierouB in the neighboring Coso Range. 

f The Kauvuya Indians of that region have still a tradition of the lost lake. 

i This reffion has been described before by Prof. W. Blake. See Pacific Railroad 
Reports, vol. 5. 
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rupts the evonnefis of the flat. A specimen of this clayey soil gave, on analysis, the 
following result : 

Clay with fine sUt 64.70 

Calciam carbonate • 3.36 

Calcium sulphate 0.43 

Sodium chloride 10.52 

Sodium sulphate 3.90 

Magnesium sulphate Trace. 

Calcium phosphate Trace. 

Pota88a, lithia Traces. 

Chemically-bound water 15.68 

98.59 

This soil is unfit for agriculture, containing too much clay and salts. 

If, on the one hand, desiccation of former lakes proves that the amount of evapora- 
tion exceeded that of the aqueous precipitates, there exist, on the other hand, facts 
tending to prove that the dryness of the climate is aiiU on the increaa€f namely, the dis- 
appearance of forests within the last three centuries and the drying up of springs 
within the last fifty years.* 

These phenomena recall our observations in New Mexico and Arizona, where indica- 
tions of increasing dryness are numerous ; to mention only the forests of dead cedar- 
trees standing mummy-like, the occurrence of shells of land-snails {Planorhis) in 
localities where not a single snail is found at the present day, the deserted ant-bilU, 
the dry arroyos, and the ruined towns of now barren tracts.t 

In close connection with the decrease of aqueous precipitates in New Mexico, Ari- 
eona, and Eastern California, appears to stand the increase in Utah, the Great Salt 
Lake having risen 15 feet in the last twenty-five years, and will, if this accumulation 
continues, submerge the capital of the Latter Day Saints at no very remote period. 

The most satisfactory explanation of these phenomena appears to me can be given 
by the assumption of changes in the country-level. A gradually rising country will 
experience a decrease in the annual mean of temperature, consequently, also, in the 
amount of evaporation ; while, on the other hand, the aqueous precipitates will increcwe, 
the distance of the clouds becoming smaller. As the attraction grows with the square 
of proximity, a lifting of 100 feet of an extensive mountainous country will sufiice to 
change the climate perceptibly. Two causes, therefore, co-operate to increase numl)er 
and volame of springs and to swell creeks and lakes. My hypothesis is this, that New 
Mexico, Arizona, and Eastern California are undergoing a gradual subsidence, while 
Utah is, like the coast of California, slowly upheaved. 

A characteristic feature of the Mohave Desert is the black coating of rocks and of 
the bowlders and graveU that cover the barren plains, adding perceptibly to the dis- 
mal impression of the scene, the blackening appearing like a mourning garb for de- 
parted flora. Miners call these rocks ** sunburnt," and as curious as this expression 
sounds to the ear of the naturalist, there is a grain of truth in it, the black coloration 
being of the deepest shade where the surface of the bowlder is exposed to the direct 
sunlight, while at the under side it is much less developed and sometimes replaced by 
a reddish color. 

Analogous phenomena were observed by Littel in the Libyan Desert, by otKers at 
Syene, at the Congo River, and by Humboldt on the Orinoco. Berzelius, who exam- 
ined the coating from the latter locality, upon the request of Humboldt, declared it 
due to mixture of oxide of iron and manganese. A chemist can hardly be long in 
doubt in regard to it, as hydrochloric acid dissolves the coating with liberation of 
chlorine, and manganese easily can be shown in the solution thus obtained. It ap- 
peared to me a matter of some interest to ascertain the quantities necessary for the 
production of the black coating, and for this purpose a blackened small bowlder, 
weighing 80 grams, was treated with hydrochloric acid until the natural color of the 
rock (granite) developed. The acid poured off" gave: 

Sesquioxide of iron 0.078 gram. 

Binoxide of manganese 0.0l\6 gram. 

Oxide of nickel traces. 



• The miners of El Dorado Cation, in the Black Canon range, stated' to me the 
ceasing of a large spring in the vicinity within the past fifteen years. 

tSee annual report U. S. Geographical Surveys West of the One Hundredth Meri- 
dian. 1H75. 

tOn the eastern slopes of the Payute range, .some 20 miles east of Cottonwood 
Island, a bed of coarse conglomerate, 10 feet in thickness, wiis observed, of which e-ach 
pebble was provided with the black coating. 
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The qnestioDs arise : 

let. Whence was the mangnDese derived f 

2d. How was the coating prod need f 

Chemistry points to the widely-spread pififc and amethyst colored granites, gneisses, 
limestones, and sandstones, and lea4s to the conclusion that the manganese present in 
the state of proto and sesqni oxide in these rocks furnished also the binoxide for the 
black coating of the Quaternary drift, by becoming dissolved as carbonate of manga- 
nese upon the disintegration of the rocks, covered partly with the water of the slowly- 
receding, shallow ocean, and by being deposited afterward upon the rocks of the 
maud, where it changed gradaally from the state of proto and sesqui oxide to the 
oinoxide by the^ influence of air and sunlight.* This fact forms an analagon to the 
prodnction of coatings of oxide of iron by waters that contain ferrous carbonate ; and 
cao be observed on a grand scale at localities where earthy carbonate of manganese is 
ioand. B. von Cotta mentions one instance of this kind in his '^ Treatise on ore de- 
posits " occurring in the gold-bearing regions of the Rhine : " Widely-extended strata 
of those slates consist largely of white or reddish rhodonite, (carbonate of manganese,) 
which, when exposed to tne air, turns as black aa coalj ainoe it heoomea inernated by a very 
thin layer of manganite." 

There can hardly exist a donbt that the pink color of the lime and sand stones of the 
Mohave Desert also is due to the manganese derived from the granites,! while, on the 
other hand, the volcanic rocks may have contributed their share in coloring the Qua- 
ternary drift. 

At Mountain Spring, in the Cerbat range, a pink chalcedony was observed that 
most probably has derived its manganese from the traohydolerite of the vicinity. 

That the pink color of the paleeozoic limestone of those regions is due to manganeeOi 
was easily proven by dissolving a piece in hydrochloric acid, adding excess of ammo- 
nia, filtering off the hydrated oxide of iron, precipitating the filtrate by sulphide of 
ammonium, and fusing the precipitate with soda and a little saltpeter. 

THE ERDPTIVB FORMATION. 

The eruptive activity, once so extensive in the countries west of the Rocky Mount- 
ains, appears to have reached its summit in California, or, more generally mentioned, in 
the countries of the Pacific coast. Here appear to exist unusually favorite regions of 
the operations of the Plutonic powers ; for the most ancient as well as the most modern 
geological records tell of convulsions and outbursts of molten masses, and even at the 
present day Pluto manifests his subterranean energy by frequent shocks and earth- 
qnakes. 

There is no mountain-range of Southern California free from eruptive material, which 
either occurs in injections and dikes, or forms entire hill-ranges and mountains, nor 
are there any known rocks that do not find a representative here. From the oldest 
erupted gneiss, syenite, diorite, up to the porphyries, trachytes, and basalts, the series 
is complete. In coloration, in structural character, no greater variation could be found, 
and in the bursting, uplifting, and dislocating of sedimentary rocks, a geological genius 
couKi not be more productive in furnishing designs. 

Eruptive gneiae. — at-ar the northern end of Coahuila Valley, rise abruptly above the 
sandy plain two hill6 20 to 30 feet in height, of highly crystalline limestone, of either 
primitive or paleeozoic age, whose strata dip at an angle of 36^ to 40^ to the eastward, 
traversed by a dike of a highly micaceous gneiss 1 to 2 feet in thickness. 

The rocks are at the contact-surfaces very friable and metamorphosed. The intru- 
sive gneiss shows by the position of its mica-plates a stratification parallel to the lime- 
stone layers, indicating the effect of pressure during the consolidation of the ipjected 
rock mass. 

Eruptirx syenite, — A great portion of the eastern slopes of the Buena Vista Mountains, 
the portion of the Inyo range in which the mining-town Cerro Qordo is situated, is 
composed of syenite, to whose eruption is not only due the remarkable displacement of 
strata of paleeozoic limestone on the eastern slopes, (see Fig. 2,) but also the disturb- 
ances produced on the west side of the mountains, the strata of slate, sandstone, and 
limestone standing on end for a distance of several miles. 

Section for the eastern slopes of Buena Vista Mountain 3 miles east of the mining- 
town of Cerro Qordo. Strata of paleeozoic limestone, P, standing upon their vertex, 
and forming with each other an angle of about 80^. E, eruptive syenite, entering the 
strata like a wedge. 

* Mr. Joy, geological assistant of Division No. 2, mentions in his notes a hot spring 
near Montairs ranch, California, whose waters deposit a black coating over rocks, 
probably due to the formation of binoxide of manganese from the protocarbouate 
eld in solution by the spring-water. 

f Pink granites were observed at the Riverside Mountains, Monument Mountains, 
ChokawaTla Peak, Mohave River Valley, Payute range, and other localiiies. 



ErupHvt franile. — At the Saline Flateof tbeHobaveBiveT.at Dead Uonntain, and in 
tbe Opal TangeB, granite appears under circumetancee indicating the eruptive cbanc- 
ter of tbe rock. 




Fig. 3.— From Bnena Vista Mountain. 

ErupliTt diorile—Tva narrow dioritic dikee, 2 to 3 feet thick and bot abont 15 dis- 
tant rrom each otber, traverse tLo calcareous sandstone of pal»oioic age near Dnck- 
weilel Station, at Uwens Lake, in sucb a, maimer Ibat tbe pbenonienoD strikm even 
those who never nore devoted to observations in Qatureniostimprewi rely, (see Fig. 3.) 
At Ibe contact-Horface of the eruptive and tbe sediiueutAr; rock, tbe latter is fritted 
and very hard, (so-called porcelain jasper,) due to the metamorphoeis produced b; tbe 
beat of tbe erupted rock. 




FlQ. 3. — Section in vicinity of Owen's Lake. 



In the vicinity of tbo uiiniDfr-town Ivanpab, in the Opal Mountains, and farther eaal, 
tt Mount Newberry, on tbo Colorado Biver, dikes of diorito in granite are very exlcn-' 
Bive, and the rock assnojes in part a porpbyritic straoture. 

At ChnokavalU Peak, in San Diego County, occnrs an ernptive rock of the appear- 
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ance of diorite, but has to be probably referred to the propylite of Riohthofen, althouij^h 
it is difflcnlt to draw a line or dislinction between these two rocks, propylite being in 
many oases nothing bnt Tertiary diorite. 

Andente. — ^A rock with a black vesionlar matrix, containing imbedded well-formed 
crystals of orthoolase and hornblende, composes several peaks of the Paynte ranse 
abont 28 miles east of the Colorado River, at Cottonwood Island. I have no donbt 
that it corresponds to Richthofen's andesite, a volcanic rock so prominent in the Sonth 
American Andes ; whence its name. 

* Traoh^, — ^This is by far the most extensive of all empted materials in California, 
and the varieties which it exhibits are numerons. Basalt, covering immense tracts in 
Arizona and New Mexico, dwindles here into insignificance. The following list gives 
an approximate idea of the varieties met in various places of Southeastern California 
and adjacent regions : 



LooaUty. 



Kiitrix. 



Imbedded minerals. 



MohaTe Baoge. 



Rivertide Moontaias • | 

Cottonwood Island, (Col- 
orado River.) 



Bead Momitain, on the 
Colorado River. 



Black Gallon range, (north S 
of the former.) j 

Paynte ranee 

Callville 

Cacamango Peak 

£1 Dorado Canon 



Bine Ridge Honntaina, 
Northweat Arizona. '^ 



Detrital VaUey, Northwest 
Arizona. 

Cavet, Mohave River Val- 
ley. 

Saline FUta of the Mo-( 
have Biver. ( 

Grapevine Ranoh, Mohave 
River Valley. 

Camp Cady, Mohave River 

Chacka walla Peak 

Cafion Springs 



Pink 

Brown, vesionlar 

Gray-hrown 

Brownitth-Iilao 

Gray 

Reddish-pink 

Red , 

Lilac 

Gray, vitreons 

Brown 

Pinkhrown 

Gray pink 

Brown, vesionlar 

Light gray 

Gray, amygdaloid 

Brown, amygdaloid < 

Green, vitreons 

Reddish 

Slate oolor, vesicnlar 

Slate color 

Pink brown 

Gray pink 

Nearly white, vitreons 

Light green 

Reddian, very silioeons 

Gray pink y. 

Gray, vesionlar 

Red, vesionlar 

Gray 

Gray, vitreons 

Dark gray 

Slate oolor 

Gray, vesionlar 

ReddUh 

Light gray 

Pink 

Red, with blaok stripes . . . 



Sanidine, biotite. 

Sanidine, (sparingly.) 

Oligoclase and zeolite. 

Sanidine and hornblende. 

Hornblende, (sparingly.) 

Qnartz, mnsoovite, orthoolase, and sparinglly 
hornblende. 

Orthoclase. 

Oligoclase and biotite. 

Many large orthoolase crystals, with little 
biotite. 

Red orthoolase and white sanidine. 

Biotite and sanidine. 

Oligoclase and hornblende. 

Zeolite, with (sparingly) hornblende. 

Large orthoolase crystals, sparingly horn- 
blende. 

None. 

Sanidine and hornblende. 

Zeolites in the amygdaloid spaces. 

Oligoclase and biotite. 

Orthoolase and biotite. 

Orthoclase. 
Do. 

White orthoclase. 

Densely crowded with small crystals of fold- 
spar.Diotite, and hornblende. 

Mnoh sanidine and little biotite. 

Qnartz, orthoclase, and biotite. 

^one. 

Oligoclase and biotite. 

Large number of small sanidine crystals. 

Orthoclase. 

Biotite and sparingly oligoclase. 

Sanidine in large crystals. 

Little oligoclase and hornblende, 

OrthoclaM. 

Qnartz, hornblende, and orthoclase. 

Sparingly sanidine and hornblende. 

Sanidine, (sparingly.) 

Hornblende, oligoolase. 
None. 



That these trachytic outbursts did not take place at one and the same time, bnt were 
repeated at long intervals, becomes evident after even a cursory examination. Trachy- 
tic masses repeatedly forced their way up through the identical fissures, and examples 
of this kind are well exhibited at the Neediest in the vicinity of the cafion which the 
Colorado has cut through the Mohave range. Here the strata of volcanic tufa show 

*A11 the different varieties of volcanic rocks mentioned in this report have been col- 
lected. Of a large number microscopical sections will be studied by a specialist in this 
branch. 

t These gigantic pinnacles, consisting of trachyte and trachvtic breccia, have most 
probably obtained their singular shape oy the erosive action of the river, when it was 
formerly running at a level of 1,000 reet and higher above the present bed. 
JJ— 12 
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manifold diBlocations by later outbarsts, and one of the instances is represented by the 
following section : 











\ v\\ «\V V- • -•••.••-■•••-?;.*•.-: 



A 

X. 



Fio. 4. — Section from the ca&on at the Needles. 
6. Gruiite. 

a. Trftohyte with piok matrix, oontaioinff imbedded qnarts. ortbooUae, and blotite. 

b. Trachyte with brown matrix, imbedded aparingly olijcoclaae and hornblende. 

L Traobvtic tufa oontaining pebbles of a trachyte with a reddish matrix, in which is imbedded 
sparingly oQgoclase. 

Here we have evidence of three distinct outbursts of trachytic masses ; the trachyte 
that gave rise to the formation of the tufa, t, being the oldest, then following a, npllAin^ 
and dislocating the tufa strata, and finally the trachyte, 6, protruded and overdowed 
the tufa on the opposite side from a. 

In the Bine Ridge Mountains and Mohave range the trachytic eruptions appear to 
have reached their maximum, the masses measuring thousands of feet in height. At 
Union Pass, in the Blue Ridge Mountains, rhyolite, felaite, pitchstone, and globalar 
porphyry, or pyromerid, form tne accompaniments of the trachyte, while in the Mohave 
ranse basalt is associated with it. The volcanic tufas, conglomerates, and breccias ol 
the latter range contain only material derived from trachyte and none of the neij^b- 
boring basalt ; thus giving evidence of the more recent age of the latter. The primi- 
tive rocks of the Mohave range are not so exteosively covered by volcanic material as 
in the Blue Ridge Mountains. However, in the singular outlines of their peaks and 
crests, assuming fantastic shapes of towers, domes, and castles, the more sharplr 
defined as they are devoid of forests and verdure, both rival each other. 

In the Riverside Mountains obsidian accompanies the trachyte ; at ChuokawalU 
Peak, basalt and a phonolite rich in zeolite ; in the southern spurs of the San Beruar- 
dino Mountains, pumice | and in the Mohave River Valley, rhyolite and recent laras. 
In this valley a fine section of volcanic rocks is exposed at the Canon of the Careti, 
where, for a stretch of 5 miles, a series of trachytes of most vividly contrasting colon 
impress the traveler with the grandeur of inorganic nature. The spaces and fissures 
between the dikes are filled by Quaternary clays and conglomerate. 

Drachjfdolente,—Th\B rock forms dikes and hills in the Mohave, Paynte, and Cerbit 
ranges, at Mountain Springs. It also is largely spread npon the island of Santa Crnx. 

Basalt, — The most notable localities are the Virgin River Valley and vicinity, and 
Black Mountain range, in Southwestern Nevada; the eastern portion of Detrital Val- 
ley, in Northwestern Arizona ; the Mohave range, and the Mohave River,* in Eastern 
California. The displacements due to its protrusion are on a grand scale in the mount- 
ains north of Callville, in Southern Nevada, from which region the accompanying sec- 
tion is taken. 




FiG. 5. — Section from vicinity of Callville, Nev. 
V, Basaltic protmsion ; t, Triassio strata ; q, Qnatemary conglomerate. 

' * The Mohave range has nothing to do with the Mohave River, being situated much 
farther east, and crossing the valley of the Colorado. 
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As I have demonstrated the preaence of cobalt and nickel in basalts of New Mexico, 
(Bee Burvey reports Vol. Ill,) I searched for these elements in the California basalts, 
and was surprised in finding small quantities of them, widely distribated. 

At first one might form tne conclasion that their presence is dae to the olivine, a 
mineral which contains nickel as a normal constituent, as shown by Stromeyer, but a 
closer examination will refute this hypothesis, as the basalts of Southern California 
contain but rarely olivine as an accessory constituent. I am of the opinion that these 
elements are connected with the magnetic iron of the basalts, and this idea is sus- 
tained by the fact that upon digestion of the finely pulverized rock with concentrated 
bydrochlorio acid for from six to twelve hours the whole of the nickel and cobalt is 
with the iron in the solution, while the labradoritio and pyroxonic particles are but 
little attacked. If the acid solution thus obtained be freed from most of its acid, then 
sapersaturated with ammonia, filtered, evaporated, ignited, and the residue treated 
with dilute hydrochloric acid, the presence of cobalt and nickel may be easily demon- 
strated by the common methods. Among the rocks and tufas tested I found the 
respectively largest proportion in the tufcM of the trachydolerites of the island of Santa 
Cruz. 

Lav€t, — Vesicular lava, of apparentlv very modern date, was observed at Camp Cady, 
in the Mohave River Valley, and at the southeastern margin of Owens Lake. 

Are we now justified in assuming that with the lava outbursts the plutonic powers 
left their favorite theater, or have retired to seek another field of activity t The cir- 
cnmstaaces do not testify to the affirmative of such an assumption, for frequent rum- 
blinss indicate the existence of latent volcanic powers. In the vicinity of Owens Lake 
hardly three weeks pass without a slight shock being felt. The most violent shock 
remembered by the settlers in the Owens River Valley took place at 3 p. m. of the 26th 
of March. 1872, reaching from Owens Lake north as far as Anrorii, Nev., a distance of 
about 130 miles. The changes thereby produced at Owens Lake are still visible. I saw 
the fractures of the earth, now partly filled with sand, the stratum of sandstone raised 
14 feet, and a spring produced by newly-formed fissures. Huge masses of rock became 
detached on the east side of the Baena Vista Mountain and hurried thundering down 
the slopes. At the village of Lone Pine resulted most terrible efi'ects; the dwellings 
were thrown down and sixty persons killed in a twinkling of an eye. Similar effects, 
bat on a smaller scale, were experienced at Independence. The vibrations lasted sev- 
eral seconds, and the noise resembled that of a train of heavy wagons hurrying over a 
stone pavement. 

At &»an Diego and Fort Yuma, in Southern California, the shocks average nine per 
anunm. The most violent in the memory of the whites was that of November 9, 1852, 
with a great frequency of subsequent shocks, lasting for about two months. Professor 
Blake reports that a portion of Chimney Peak was thrown down, and cracks and fissures 
opened in wide circumference of Fort Yuma. Forty miles south from this post a number 
of mud volcanoes were formed, whose waters had a temperature of 170^ F. 

The frequency of earthquakes did not fail to be noticed by the early Spanish visitors. 
Sebastian Viscaino said, (1596:) *'No es el mar peligroso es su costa tierra muy tem- 
plada.'' (It is not the sea that is dangerous, it is the trembling coast.) 

GENERAL GEOLOGICAL HISTORY OP SOUTHERN CALIFORNLA. 

This is, in a few words, as follows : The country was partially submerged during the 
Azoic period, and, probably, with repeated changes of level, partly during the Palaeo- 
zoic, began to rise and remained above water until toward the close of the Cretaceous, 
when it sank to a great extent below the ocean and remained there up to the middle 
Tertiary ; began then to rise, and reached finally a level so far above the present one 
that the islands now separated from the coast by the Santa Barbara Channel formed 
part of the continent, as is indicated by the elephants' teeth* found on them, and by the 
occurrence of a small fox derived from the continental fox by gradnal transmutations. 

Toward the close of the Tertiary the country was the home of the buffalo, horse, 
rhinoceros, llama, tiger, and mastodon. t That brilliant a^a experienced, however, a 
great series of volcanic disturbances that bad commenced .earlv in the Tertiary, and 
continued up to qulto modern dato, in longer or shortor intervals. 

With the aecline of the Tertiary, the country sank again until the mountains pro- 
jected aa mere cliffs above the ocean. Mighty currents agitated the wators and assisted 
in forming the Quaternary conglomerates. The Quaternary period was so far advanced 
that the glacial epoch had passed its zenith, when the country emerged once more from 
the watery grave to saluto the vivifying sunbeams. The coast is still rising at the 

S resent day, at a rato of about 5 feet per century, and, as the Santa Barbara Channel 
as 60 fathoms depth, the islands off the coast will, in seven thousand two hundred 
yean, be again united with the main land, if the rise thus continues. It is, however, 

* See Proceedings of California Academy of Sciences. 1873. 

t See article of Professor Leidy in the Proceedings of California Academy, 1873. 
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probable there will be interruptionB, cessations, for a longer or shorter timoi as may be 
inferred from the terraces all along the coast of Soathem California, indicating UDmis- 
takably the shore-lines of the ocean during the cessations in preceding perio£. 

ON TIIB METALUFEROUS VEINS OF CALIFORNIA AND SEVERAL PECULIAR ORES. 

In regard to mineral wealth, California occupies a prominent position, not only vith 
reference to the quantities of the precious metals, but also to umbo metallic elements 
that occur but sparinjj^ly in other countries. Gold, silver, platinum, mercury, copper, 
lead, antimony, arsenic, tungsten, tellurium, molybdenum, bismuth, chromium, manga' 
nese, iron, nickel, cobalt, zinc, are found in various ores. 

A series of the most important ore^velns, amone them some discovered quite recently, 
lie in Inyo and Mono Counties, for description of which the reader is referred to the 
eeneral report. Attention is only invited here to some peculiarities connected with 
them ; above all, the walls slickensided to such a degree of perfection and to an extent 
rarely witnessed in other mining regions. The Hemlock lode, in the Panamint Mount- 
ains, shows this phenomenon on a grand scale and of extraordinary beauty. Another 
peculiarity are the so-called " horses,'' large bowlders of wall-rock that became de- 
tached and dropped into the fissure during the process of vein-making. Further men- 
tion must be made of the " breaks," large hollow fissures encountered occasionally in 
the walls. The " horses," as well as the " breaks,'' are doubtless due to volcanic dis- 
turbances ; the former to earthquakes hi^ore the vein was filled, the latter long after 
the perfection of it. 

If we look at the fissure-veins, on one hand, and observe on the otherthe immense 
masses of erupted rocks in those mountains, one cannot fail to suspect a oouneotioD, 
and to ascribe, with Baron von Beust, the production of fissures to volcanic forces, or 
earthquakes that accompanied the eruption of molten rocks. 

But bow, may we ask, were these cracks filled with vein-matter f Neither the lat- 
eral infiltration nor the injection hypothesis are sufficient to account for all pecnliari- 
ties met here, but if we consider— .with Elie de Beaumont — the veins as the product 
of hot waters which entered charged with mineral salts these immense fissures from 
beneath and filled them to the brim, we may easily explain the presence of the quartz- 
ite, the carbonate of lime, carbonates of lead and copper,* as well as the occasional 
handed structure of the veins, the deposits being made at first upon the walls of the 
fissures, and gradually filling up to the center. If the character of the mineral water 
changed after a certain period, a change of the nature of the deposit would of conrw 
be the result, and thus the banded structure seen occasionally in veins accounted for. 

The deposition of vein-matter from the hot waters is partially due to a loss of tem- 
perature of the water, partly to a loss of carbonic acid in contact with the air at the 
fissure surface. The lormation of the metallic sulphurets might be explained by the 
subsequent entering^ of waters charged with snlphnreted hydrogen, converting the 
metallic carbonates into the su]phnrets.t 

No country abounds to such a degree with hot springs as California and Nevada, 
and here it is especially the vicinity of mining districts where they are encountered. 
There are thermal springs in Death and Panamint Valleys, adjoining the Panamint 
Mountains with their veins ; there are others in the Coso range, near the mines of Dar- 
win, another near Blind Spring mining district, and again between Carson City and 
the famous Virginia City mines. In one of the latter, the Imperial Mine, the working- 
men struck, a few years ago, hot water emitted with such force that they could not escape 
a thorough scalding of their feet. Who would deny that the system of thermal 
springs was formerlv much more extensive in California than at present, if one sees 
toe glaring and decisive marks they have left, the cones they had nuilt. the ooatingst 
produced f It may be that thermal springs are forming at the present day far beneath 
the surface mineral veins, and their final filling may oe the result of many springs 
dying out after certain periods, the channels becoming dosed up. 

It may also be, that if^ large quantities of water of certain hot springs be analyz«<l, 
traces of metals, as lead, copper, or silver, could be discovered. I add here an interest- 
ing passage quoted from Cotta's ** Ore Deposits/' page 531 : " It appears from Dan- 
br^'s researches, that the mineral water of Plombi^res still deposits minerals which 
are characteristic for the variety of lodes mentioned, and it is by no means impossible 
that there, at a corresponding depth below the surface, 'such lodes are still forming." 

- m 

* There is not a single metallic carbonate that would not be a little soluble in water 
charged with free carbonic acid. 

tA singular fact worth recording is that, as a rule, the lead-mines of Mono and Inyo 
Counties are in limestone, while the copper-ores occur as an impregnation of qiiartz- 
ite ledges in primitive or erupted rocks. 

tA fine specimen of a snow-white coating over paleozoic limestone is seen on tbe 
eastern slopes of the Buena Vista Mountains, three miles east of Cerra Gordo. 
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ANALYSIS OF THE TIN ORE OF TIMBSCAL, SAN DIEGO COUNTY, CALIFORNIA. 

The tin mine of Timescal became famous by tbe continoons litigations it caused, 
Dot by the metal prodaoed. No work was done for seventeen years, litigation pre- 
venting it. I was nnable myself to visit the mine^ hence can express no opinion as to 
tbe prospects, but received specimens of the pecnhar ore from two persons, one in San 
Bernardino, the other in Los Angeles ; the specimeos resembled each other perfectly, 
and were said to represent the average ore. It is difficult to recognize in this black 
rock a tin ore ; nobody would suspect the presence of tin ; still chemical analysis re- 
veals it, although the quantities, at least in the specimens at my disposition, are 
small. 

Luster, dull; streak, grayish; hardness=3; specific gravity = 3.40. In the uni- 
form black mass brighter particles of a crystalline structure are recognizable. The ore 
contains no water of hydration, and is but with great difficulty attacked by acids, 
whereby some oxide of iron is obtained in solution. Fusing potassa decomposes the 
ore rapidly, and if the mass be treated with water a yellow powder, containing oxide 
of iron, silica, potassa, and antimonio oxide, remains insoluble, while tin is found in 
tbe alkaline solution. The former is easily decomposed by hydrochloric acid. 

The quantitative analysis gave — 

Silica 39.70 

Oxide of iron* 35.85 

Alaraina 5.01 

Oxide of tin 3.52 

Oxide of antimony 3.98 

Lime 5.81 

Potassa I 432 

Soda < *'*^ 

Titanic acid traces. 



98.19 

ANALYSIS OF PARTZITB, OF BLIND SPRING DISTRICT, CALIFORNIA. 

This peculiar silver-ore is thus far known to occur only at one locality, the Blind 
Spring Mountains, near Benton, in Mono County, California. I visited myself the 
mine in which it used to be found in abundance, (the Comanche lode ;) but at present, 
with the deepening of the shaft, it becomes very rare, the sulphuretst predominating 
over the oxidized ores and carbonates. The color of the partzlte varies from yellowish- 
green to black ; no crystallization is perceptible ; luster, dull ; fracture, conchoidal ; 
streak, gra^ to brown ; hardness =3 ; specific gravity = 5.324. 

Nitric acid dissolves it partially, with disengagement of red fumes, due to the pres- 
ence of protoxide of iron in the ore becoming peroxodized. The quantitative analysis 
revealed the presence of copper, lead, iron, silver, and antimony. The latter element is 
present in the state of antimonic acid, as I have proved by treatment of the finely-pul- 
verized ore with potash and addition of chloride of sodium. The ore has been previ- 
oasly analyzed by A. Arents,t who calculates the antimony as the oxide, and finds the 
specific gravity =3.8, a number which is utterly impossible in consideration of the 
composition, as antimonial ores have never less than 5.2 specific gravity. The result 
below given would correspond approximately to the general formula : 

S boo, 4 Ro, 4 Ho, 

but it is very doubtfnl whether this ore can be designated as a mineral species, as the 
necessary reauisites are wanting. It is probably a mixture of autimoniate of iron and 
silver with the hydrated oxides of copper and lead. 

The great deviations in the composition of this ore are shown by the following com- 
parison of the analysis made by Mr. A. Arents (2) and myself, (1.) 

(1.) (8.) 

Antimonic acid 34.03 47.65 

Oxide of copper 18.39 32.11 

Oxide of silver 3.28 6.12 

Oxide of lead 23.51 2.01 

Protoxide of iron 10.04 2.33 

Water 11.30 8.29 



100. 55 98. 51 



* A small portion of the iron is present as magnetic oxide, 
t Argentiferous antimonial lead and copper sulphurets. 
X American Jonmal of Science and Arts, 1867. 
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List of minerals and rocks collected and observed by A. B, Conklingy geologisif ossistMi of 
Division 3, in Southern Colorado and yorthem ^ew If esxtoo, and by O, Loew, mineralogist 
and chemist of Division 4, in Southeastern Cal{fomia and adjacent parts of Nevada and 
Arizona, 

COLLECTED BY OSCAR LOEW. 



Minerals. 



Locality in California, &c. 



1. Elements. 
Gold, native 



Silver, native 

Snlpbar 

Graphite 



3. SULPHIDKB. 

Pyrite 



Sphalerite .. 

Stibnite , 

Molybdenite 
Cbalcocite . . 



Galenite 



Cinnabar 

Pyrangyrite . . 
Tetrabedrite . . 

Argentlte 

Stephanlte 

Stembergite . . 
StrohmeKerite 
Stetefeldite... 

Kealgar 

Chaloopyrite. . 



3. CULOBIDEfl. 

Cerargyrlte 



^ocksalt 



4. OXIDBB. 

Limonite 

Hiematite 



Partzite .. 
CasAiterite , 
Ma8«icot... 



Cnprite , 



5. SlUCA AND 8IU- 
CATS8. 



Quartz orjstala 



Flint and homstone. 

Janner 

Chalcedonj 



Garnets. 

Steatite. 
Zeolite.. 



Amphibole. 
Tarmaline . 
MnMiovite . 
Titnnite ... 



Little Creek ; Cerro Gordo. 



Cerbat range, Ariz. ; Panamlnt. 
Coso range 



Cerbat range, Ariz, 



Cerbat and Inyo ranges 

TeJonPass 

Payate district ; Benton 

Ivanpah,Cal.; CbukavallaPeak ; 

Panamint ; Cerro Gordo ; Hn- 

alapai district ; Cerbat range ; 

Ord district ; Benton. 
Darwin ; Ivanpah ; Lvttle Creek 

Cafion ; Cerro Gorao ; Chiik- 

awalla Peak. 

New Almaden 

Haalapai district, Ariz 

Benton 

Cerro Grordo 

Virginia City, Nev... 

CampEl Dorado, Ner 



Panamint : Ivanpah ... 

Cerro Gordo 

Hualapai district, Ariz 



Haalapai district, Ariz. ; Ivan- 
pah; Panamint; New York 
district. 

Valley of the Lower Virgin; 
Death Valley; Salinas Valley ; 
Panamint Valley. 



San Bernardino Moantains. 



Cacamongap^oak ; Cerbat range, 
Ariz. 

Benton 

Timescal 

Darwin; Cerro Gordo 



Ord district; Hualapai district. 



Cerbat range; San Bernardino 

Mountains. 

Camp Cady: Caves 

Riverside Mountains 

Cerbat range; Mohave River 

Valley. 



Riverside Mountains; Jacinto 

Mountains. 

Santa Barbara County 

Mohave Mountains ; Chnk*- 

walla Peak. 
GorgonioPaas ; CbukavallaPeak 

San Jacinto Mountains 

Tlnalapai district 

San Jacinto Mountains 



Locality in Colorado, &.c. 



Ute Creek ; Elizabeth- 
town. 



RosiU. 



Santa F6, N. Mex.; 
Clifton. 



Rosita; Golconda and 

Aztec mines. 
Golconda mine 



Rosita. 



Rosita; Golconda and 
Aztec mines. 



Rosita. 

...do.. 

...do.. 

— do.. 



Rosita. 



Rosita ; Aztec mine. 



Rosita. 



Trinidad; Gallinas 

Creek. 
Elizabeth; Baldy 

Mountain. 



Spanish Peaks. 



Remarks. 



In small quantities 
in roost of the Cal- 
ifornia silver-ores. 



In small quantities. 



Often argentiferous. 



Mostly argentiferous. 



Argentiferoas. 



Generally mixed if itb 
minium and ceroa* 
site. 



Of fine amethyst- 
color, at Mountain 
Spring, in the Cer- 
bat range. 



Aooessoryoonstituent 
of baauta. 



In large plates. 
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LUt of mineraU and rocks collected, ^c. — Continued. 
COLLECTED BY OSCAR LOEW-^ontinned. 



Minerals. 



6. Sulphates. 



Aagleaite 
B*rite .... 
Grpsam ., 



$bdA-8ttlphate 



7. Carbonaii-is, bo- 
rates, lie. 



MalAcbito. 



Siderite. 

Borax... 

OroMlt 

Trona... 

Calcite.. 



8. iXmC MATTERS. 

Asr altaiD 



Mmeral-oil. 
Li;;aite .... 



Locality Lq Califoniia, &c. 



Locality in Colorado, &c. 



Cerro Gordo 

CaliviUe ; Saint Thomas, Nev * ! . 

Mohave Biver Valley; Kern 
Lake. 



Ord district; Ivanpah; Pana- 
mint. 



Coyote hole 

Darwin ; Cerro Gordo 
Beoton 



Santa Cmz Island ; Santa Bar- 
bara. 
San Fernando , 



Roslta , 

Saint Charles; Colo- 
rado Csfion. 



Coyote ; Goloonda and 

Aztec mines. 
Rosita 



Aztec mine. N. Mez. ; 
Notritas; Cimmarron. 



Trinidad ; Fort Union. 



Remarks. 



As afiSorescenoes. 



Rocks. 



Granite. 



S.renite 

Mica-schist 

GneiM 

Hornblende-schist 

Diorite 

Trachyte 



RhyoUte 



Pjromerid 
Andesite... 
Basalt 



Lara 

Qaartzite . 
Limestone 



Conglomerates 



Tufa 

Sandstone 



Locality in Soathem California and a^aoent portions of Nevada and Arisona. 



Riverside, Mohave, Monnraent, San Bernardino, San Jacinto, Opal, Payute, 

Cerbat and Panamint ranges. 
Mohave, Riverside, and Inyo ranges. 
Chnkawalla and Riverside Mountains. 
Cerbat, Riverside, San Bernardino, and Inyo ranges. 
Cerbat range, Riverside Moantains. 

Opal Moantains, Monnt Newberry, Chakawalla Peak, Inyo range. 
San Bernardino, Riverside, Mohave. Monument, Blue Ridge, Cerbat, Payute 

and Opal ranges, Chakawalla Peak, Mohave River Valley. 
Mohave range and Blue Ridge Mountains, valley of the Mohave River, River- 
side Moantains. 
Union Pass, in the Blue Ridge Moantains. 
Payute range. 
Cerbat, Black Cafion, and Mohave ranges, Providence Mountains, Virgin River 

Valley, Chnkavalla Peak. 
Owens Lake Valley, Mohave River Valley, Black Cafion range. 
Riverside, San Bernardino, and Panamint ranges. 
Riverside, Panamint, Inyo, and Argus ranges, Saline flats of the Mohave, 

Bowlder Cafion. ' 

Black Cafion range, Colorado River Valley, Providence Mountains, Mohave 

River Valley, Sui Bernardino Mountains, Opal range. 
Santa Cms Island, Mohave range. 
San Bernardino, Inyo, Opal and Black Cafion range, Cafion Springs, Detrital 

Valley. 



Rocks. 



Granite 



Granulite 
Basalt .... 



Locality in Southern Colorado and Northern New Mexico. 



New Mexico, 

Ute Creek. Cimarron Creek. Cieneniilla Creek. Rio Colorado Cafion. 
Taos range, west side. Moreno Valley. Upper Cimarron Creek. Taos 
range. He«d of Cimmarron Creek. Colorado Cafion. Golconda mine. 
Costilla Mountain. Taos range, east side. Elisabeth. Baldy Mountain. 
Aztec mine. Rayado Cafion. 

Colorado. 

Indian Creek. Top of Culebra Peak. Top of Cerro Blanco. HeadofParga- 
toire River. 

New Mexico. 

Comanche Creek. Head of Cimarron Creek. Aztec mine. Uraoa Mount- 
ain. Rayado Cafion. 

Hole in the Rock. Rio Hondo. Uraca Creek. Cafion of San Antonio Creek. 
Fort Union. Rio Grande Cafion. Rio Colorado Cafion. Ooat6 Crater. Near 
Laughlin's Peak. Costilla Cafion. 
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lA$t o/wuHcraU and roek» cMteUd^ fe. — Continaed. 
COLLECTED BT OfiCAlt LOSW-Contiiraed. 



MiDcnla. 



Locattty in Soatheni Cclondo and Notthem Hew Mexica 



TxBcbyto ..,. 



SandatoDe 

Feldspar -porpbyTy . . . 

LimesUme 

Diorite 

Horoblende-aohiat ... 

Chlorite-flohiat 

Cooglomerate 

Clay-slate 

Hica-slate 

§|aartzite 
yenite 

Hornblende^porphyry 
CoDglomerato 

Sandstone 



Limestone 
Basalt .... 

Sbale 



CMorade. 

Cnlebra Creek. San Lnia YaU^. Hoerfiuio Batte. Head of Cncbaru 
Birer. Fort Garland. 

New Mi 



San Antonio Creek. Bidge of East Costilla Peak. Uraea Creek. Comanche 
Creek. 

€Mormd0. 



Near East Spanish Peak. CenoBlanoo. 



Cncbaras 



»panisn 
BiTer. 



Gardner. Colorado Cafion. Upper 



IfnfMexieo, 



Astec mine. Vermyo BiTor. Upper Cimarron Creek. Bidge north of 
Costilla Peak. Turkey Moontaina. Costilla Creek. Moreno Valley. 

Ooiorado. 
Tndlfm Creek. 
East side of Spaniah Peaka. Boaita. 

Nmo Mexieo. 

Asteemine. Taos range. Bio Colorado Cafion. Comanche Creek. 
Six miles from Taos. Fort Union. Elisabethtown. Collier's ranch. 

CWoroilo. 

Indian Creek. Saint Charles Birer. 

Hnerfano Butte. Cerro Blanco. Cncbaras Birer. Indian Creek. Near 
Walsenberz. 

XewMtOBico. 
Costilla Peak. 

Bayado Cafion. Elisabeth Baldy. 
Bayado Cafion. 

Fernandez Creek. Vennyo Biver. 
Elisabethtown. 
Top of Taos Peak. 

Lnero Cafion. Taos range. Bio Colorado C*fiOD. 
Taos Bangs, west side. 

Ooiorado. 
Santa Clara. 
Cerro Blanco. 

. The /Mowing roekt wen observed but not ocUetted. 

Wet Hountain Valley. Byder's Cafion. Long's Cafion. Spring Tale. IIner> 
fano Park. Walsenberg. Trinidad. Colorado. Pnrgatoire Biver. Sants 
Clara Creek. Bear Creek. Bodito. Cerro Blanoo. Apishpa Biver. Arkan- 
sas Biver. Trincbera Pass. Cnchara Pass. Baton Plateao, Colorado. 
Canadian Biver. Bock Bancb. Cimarron Biver. Poril Pass. Coyote. 
Mora Mountain. Tierra Amarilla. Dillon's Cafion. Hole in the Bock. 
Aqua Negra Creek. Apache Creek. Flecha's Cafion. Ponil Park.' Van 
Bremmer Park. Salinas Creek. Chama Biver, Mora Biver. Taos Bange. 
Fort Union. Clifton. SanU F6. Peoos and Abiquin, New Mexico. 

Las Vegas. ' Crow Creek. Santa F6. Bio de la Cfnera. Bio do las Vacaa. 
Peoos Biver. Apisbpa Biver. And south of Arkansas Biver. 

Tin%ja. Eagle Tail. Abicjiiin. Chama Biver. South side Torqnillo. Meaa. 
west of Turkey Mountains. Baton Mesa. Bragg's Cafion. Fisher's Peak. 
Huer&oo Park. 

Near Taos, New Mexico. Hole in the Book. Aqua Negra Creek. Cnchars 
Paas, Colorado. Tini^^a Creek. 



Appendix H 3. 

beport on the alkaline lakes, thermal springs, mixeral spiung8, and brack- 
ish waters of southern california and adjacent country. 

United States Enginekr Office, 
Geographical Surveys West of the 100th Meridian, 

Wa%k%ngUm, February 7, 1876. 

Sir : I have the honor to submit herewith the report on the chemical composition of 
the alkaline lakes and thermal and mineral springs of Sonthern California, visits 
daring the field-season of 1875 by parties of your expedition. 

Thus far very little had been known of the nature of these waters, and the informa- 
tion will, next to the scientific value, prove also very acceptable to those interested in 
this region. 



189 

This chapter may be oooftidered ae the continnation of the former chapters on the 
mineral spriogs of Coioiado and New Mexico, published iu Vol. Ill of the Survey Be- 
ports. 

Very respectfollyi your obedient servant, 

Oscar Loew, 
Chemist and Mineralogist . 
Lient. Geo. M. Wheeler, 

Corps of Engineers, in Charge, 
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THE OWENS LAKE, INYO COUNTY, CALIFORNIA. 

This lake is, next to Mono Lake* in Mono County, California, certainly the most in- 
teresting lake on the North American Continent. Situated in a basin of about 4,000 
feet above sea-level, its shores are bounded on the west side by the majestic Sierra Ne- 
vada, rising abruptly to towering peaks of 14,000 to 15,000 feet; and on the east side by 
the precipitous Inyo range, with the famous mines of Cerro Gordo and an altitude of 
10,000 feet. Standing on the summit of this range, the panorama spread out in all di- 
rections is one of the grandest, most overwhelming views to behold, although there 
is no verdure to delignt the eye and to support the ornamentation of the scenery. 
How far beneath us lies the Salinas Valley on one side, the Owens Valley on the 
other! How perpendicular the mountains, how diminutive the lake! How are we 
deluded by the optic refraction of the superposed strata of air of different temperature ! 
Truly, to observe the setting sun on these heights, the changing tints of the sky, the 
spreading of darkness over peaks and valley, is a spectacle never to be forgotten. 

The Owens Lake has no outlet and is fed by the Owens Kiver, a stream about 30 
feet wide, 2 feet deep, and having a velocity of about 5 miles per hour. As the level 
of the lake remains constant, there must be a perfect equilibrium between the amount 
of evaporation and the incoming water. The take having 110 square miles surface, an 
evaporation of 4.6 feet per year would suffice to swallow up the annual volume of 
Owens River. Those who cannot appreciate the amount of evaporation, have invented 
the hypothesis of a subterranean outlet, as in the case of Great Salt Lake in Utah. 
The water has a strong saline and alkaline taste, and is far-famed in Mono and Inyo 
Counties for its cleansing properties, surpassing those of soap. Neither iish nor mol- 
hisks can exist, but some forms of lower animal life are plentiful, as infusorias, cope- 
IK>da, and larvse of insects. 

While around the lake the vegetation consists of two salt plants, Bryzopyrnm and 
Halostachys, the vegetation in the lake is confined to an algous or fungoid plant, 
floating in small globular masses, of whitish or yellowish-green color in the water. 
These accumulate on certain localities of the lake-bottom and near the shore and 
undergo decay, emitting a feces-like odor, as observed also in the treatment of albu- 
minous matters with caustic alkalies. 

One of the most striking phenomena is the occurrence of a singular fly, that covers 
the shore of the lake in a stratum 2 feet in width and 2 inches in thickness, and occurs 
nowhere else in the county ; only at Mono Lake, another alkaline lake, it is seen again. 
The ioaect is inseparable from the alkaline water, and feeds upon the organic matter 
of the above-named alga that is washed in masses upon the shore. In the larva state 
it inhabits the alkaline lake, in especially great numbers in August and September, 
and the squaws congregate here to fish with baskets for them. Dried in the sun and 
mixed with fli»ur, they serve as a sort of bread of great delicacy for the Indians. 

'This lake is said to resemble the Owens Lake in all particulars. 
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Humboldt relates that, in Mexico, the dried larvse of an insect from the lake Tescaco, 
form an article of commerce among the Indian population of the province. 

Notwithstanding the alkalinity of Owens Lake, numerous ducks are occasionally 
seen swimming on it. The great numbers of dead ducks and other aquatic birds seen 
here and there on shore seem to indicate that they tried to satisfy their thirst with 
this water. 

In regard to the fly-species, an interesting letter from Baron Osten-Saken may be 
referrea to here, to whom were sent a few specimens for examination. He says : " They 
belong to the genus Ephydra, but differ in some respects from the usual type of the 
genus. Usnally, EphydrsB are of a metallic blackish-green, while the species in ques- 
tion is dead gray, and not metallic at all. Other differences may be revealed on a more 
careful examination. Several species of Ephydrte have been observed to live in the 
larva state in salt water, either in the brackish waters near the shore, or in the brine 
of salt-works. A species of Ephydra occurs in enormous numbers on the shore of the 
Great Salt Lake, Utah. I am pretty sure that it is a species different from yours ; 
next summer I hope to ascertain the fact positively.^' 

I had suspected the peculiar algte of Owen's Lake a new species, and sent a specimen 
to Professor Wood in Philadelphia for examination; unfortunately, however, I was 
not favored with an answer. 

The lake was evidently at one time much larger than at present, and its waters pure 
and fresh, so as to permit the life of various fresh-water moUusks, as indicated by 
numerous shells of recent species found in the sand of the vicinity.* Upturned strata 
of limestone and slate, containing numerous dikes of intrusive rock, as diorite and 
porphyry, skirt the valley of the lake on the east side, while the main mass of the 
opposite Sierra Nevada consists of granite and gneiss. 

The taste of the water reveals at once the presence of carbonate of soda. The spe- 
cific gravity is 1.051. In 100 liters (^ 26.42 gallons) are contained : 

Gr&mB. 

Potassium sulphate .* '. 644.87 

Sodium sulphate 929.07 

Sodium caroonate » 2,440.80 

Sodium chloride. 2,328.30 

Silicic acid 17.21 

Boric acid tra<cee. 

Phosphoric acid traces. 

Nitric acid traces. 

Lithiat traces. 

Lime traces. 

Magnesia , traces. 

Alnminia traces. 

Organic matter traces. 

6, 360. 25 

The proportion of saline substances is therefore over double as large as in sea- water' 
and about one-third of that of the Qreat Salt Lake. But while these contain chloride of 
sodium, the former contains a large amount of carbonate of soda. To undertake to 
calculate this for the whole lake is to appreciate its value. The greatest length is 17 
miles ; width, 9 miles; depth, 51 feet. The total surface of the lake is very closely 
110 square miles = 284.9 square kilometers, the average depth 3 meters = 9 feet 10 
inches. The cubical contents are therefore = 0.8547 cubic kilometers. 

One cubic kilometer = 1,000 X 1>000 X 1,000 cubic meters. 

One cubic meter ^ 1.000 liters. 

Hence the volume of the lake=a'>4,700,000,000 liters or = 8,547,000,000 hectoliters. 

As the analysis shows, one hectoliter contains 2.44 kilograms carbonate of soda, 
hence the total amount in the lake = 20,854,680,000 kilograms, or 22,000,000 ton 8.t 
Evaporation and concentration works might be erected at a moderate cost, and the 
carbonate of soda separated by crystallization from the remainder of the salts. If by 
this process also the considerable amount of potassa, which is a valuable fertilizer, were 
separated and saveid, the outlay for fuel might be compensated. Wood is scarce in the 
vicinity, and transportation at present expensive, which would be modified with the 
completion of the projected Independence Railroad. The analysis showed that there 
is one-twentieth more carbonic acid than required to form with the available soda the 
monocarbonate ;' hence there is a small amount of bicarbonate present, which, how- 
ever, was calculated in the analysis as monocarbonate. The amount of bicarbonate 
formed depends upon the quality and tension of the carbonic acid coming in contact 
with the monocarbonate, also upon the quantity of water. Another fact to be men- 
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I find this fact also mentioned by G. K. Gilbert, vol. Ill, Survey Reports. 
t Careful search was made for traces of rubidium and ceesium, according to the 
method of Bunsen, but no trace was revealed by the spectroscope. 
t The amount of sulphate of potassa would be 5,000,000 tons. 
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tioned is tbe fortnation of a considerable quantity of snlphide of potassium and sodi- 
um, if tbe water is kept in well-corked bottles for seyeral montbs, in the dark. 100<:<: 
of anch water were mixed with ammoniacal cnproammoninm snlphate and 0.024 grams 
snlphide of copper obtained, corresponding to 0.019 grams snlphide of sodium. Of 
course there was no longer any free oxygen present* in this bottle, but still the animal 
life was not extinct, and the minnte copepoda were soon in agitation, when the water 
was ponred in a large airy bottle and exposed to sunlight. It is astonishing under 
wbi|t circnmstanoes life sometimes can exist, and a world of mysteries still lies here 
before ns, waiting to be solved by future investigators. 

THE BLACK LAKE OF BENTON, MONO COUNTY, CALIFORNIA. 

Abont oue mile west of Benton, a little mining town in Mono County, California, 
rises a low granite hill-chain, running from north to sonth, and bordering a long- 
stretched valley with its western slopes. In this depression a number of springs and 
grassy spots are met with. 

Id the northern portion of this valley is situated a lake of about 1 mile in length, 
varying in width from 100 to 500 feet, and reaching a depth of 60 to 70 in some places. 
It is called the Black Lake, on account of the dark color of its water — a coloration due to 
its containing organic matter in solution. The taste is strongly alkaline, and white 
efflorescenoes are seen all around the lake. The amount of saline constituents is much 
smaller than at Owen's Lake, and to this fact it is due that Black Lake does not pre- 
vent several species of juncus and gramineao from growing in the shallow places, nor 
permits the existence of the peculiar black fly foand at Owen's Lake. Like the 
latter was also Black Lake formerly much larger, and formed, doubtless, the drainaja^e- 
basin of a number of hot alkaline springs, like one still in existence in the vicin- 
ity. Many hot springs also exist in Long Valley, 35 to 30 miles west of Benton. 
Auother small alkaline lake is the Slongh, near Bishop's Creek. 

The water of Black Lake gave the following composition. In 100 liters are con- 
tained — 

Grams. 

Sodium carbonate 1,233.1 

Sodium sulphate 294.0 

Potassium sulphate 83.5 

Sodium chloride 234.2 

Silicic acid 5.2 

Fornric acid traces. 

Hamic and crenic acid traces. 

Phosphoric acid traces. 

Bone acid traces. 

Iodine ^ traces. 

Bromine.. traces. 

Litbia traces. 



1, 850.0 

THE WATER OF THE YIROIN RIVER, (SOUTHERN NEVADA.) 

This tributary of the great Colorado penetrates a wide valley, of over 25 miles in 
length, before it empties into the latter. Not a single settlement exists in this appa- 
rently very fertile bottom — a fact that is understood as soon as the water of this river 
or of any well sunk in the valley is tasted, it being not only very disagreeable, resem- 
bling in taste ^lauber and epsom salts, but its effects are of an alarming nature, diar- 
rhoea and vomiting being the immediate consequences of having tried to satisfy the 
bumins thirst by means of this water. Cattle using it for a few days in succession 
iDvariably die ; also many human beings become sacrificed to it. Hence the water is 
pronounced poisonous, ana people avoid settling in this valley. 

The chemical analysis did not reveal a trace of mineral poisons, but the presence of 
a large amount of sulphates, to which the diarrhoea must be ascribed. It is easily 
understood how deleterious in such a hot climate, when the body is weakened consid- 
erably, a diarrhoea must prove. 

The following was found to be the composition : 

In 100 lit-ers of the water are contained — 

Grams. 

Potassium sulphate 4.16 

Sodium sulphate 94.71 

Calcium sulphate 73.60 

Magnesinm sulphate • 75.66 

Sodium chloride 189.00 

Total 437.13 
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Aluntina, iron, and phospfaorio acid were present in small traces. 
While these salts are contained in solution, a reddish mad is kept in suspension, its 
average quantity being 170 grams per 100 liters. 

THB SALT-WKIX NEAR BTOms'S FEHRT, (SOUTHSBK NEVADA.) 

Abont 1 mile north of Stone's Feny, and some 3 miles west of the junction of the 
Virgin with the Colorado, exists a singular sink, with a surface of 600 square feet and 
a depth of 96 feet.* It is situated in a funnel-shaped depression in the mesa, and the 
sink can only be. reached after a careful descent of abont 30 feet on the steep slopes of 
this funnel. As there are deposits of rock-salt in the vicinity, this singular natural 
well obtains its salty constituents probably from them. 

The temperature on the surface was 89^.5 F., that of the air being 105^ F. at the 
same time, August 5. The composition of the water was found to be the following : 

Sodium chloride 1, 813. 50 

Sodium sulphate 294.71 

Calcium sulphate 172.04 

Magnesium chloride 48.27 

Aluminium chloride trace. 

Silicic acid trace. 



THE THERMAL SPRINGS OF SANTA BARBARA, CALIFORNIA. 



2, 328. 52 



These springs are situated 6 miles west of the town of Santa Barbara, in two cations 
of the Santa Inez Mountains, and in an altitude of 1,415 feet above sea-level. The steep 
slopes of the mountains and the fine view of the ocean and the islands near the coast 
render the locality very picturesque. A hotel and bath-houses exist near the springs 
for the accommodation of guests. 

The springs number in aU twenty-two, and their temperature ranges from 112^ to 122^ 
Fahrenheit. A taste is hardly perceptible ; the odor very faint after sulphureted hy- 
drogen. Issuing from fissures of a fine-grained, very hard and dense sandstone, they 
form pools and nils, covered with an alga of a vivid green ; also, a small violet fnn^s 
can be noticed. Two specimens of springs were analyzed ; No. 1 from Hot Spring 
Calion main spring ; Ko. 2 from main spring in the side oafion. In 100,000 parts of 
water are contain^, parts — 

No. 1. Xo. 2. 

Sodium carbonate 29.6 24.8 

Sodium chloride 8.7 7.6 

Sodium sulphate 5.0 trace. 

Silicic acid 4.2 6.0 

Calcium, potassium traces, traces. 

Sulphureted hydrogen traces, traces. 

Free carbonic acid traces, traces. 
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THE HOT SPRINGS OF SAN BERNARDINO. SOUTHERN CALIFORNIA. 

Seven miles north of the town of San Bernardino, in the foot-hills of the mountains, 

?[uite a number of thermal springs take their rise. The place can be easily recognized 
rom afar by a peculiarly-shaped large barren spot on a steep hill-side, bearing resem- 
blance to the " ace of spades/' by which term the hill is known to the people of the 
town. The spot was probably produced by a land-slide. A homeopathic physician, 
who keeps his guests and patients on vegetable diet, has established a small hotel at 
the springs for accommodation of about a dozen people, and erect<ed a few bathing- 
houses. He also formed a large basin for the reception of the hot water of the spring, 
next to the house. 

The formation of the vicinity consists of granite and gneiss, and from fissures in 
these rocks issue the hot springs, about a dozen in number, and of a temperature from 
154^ to 210^ F. They emit no peculiar odor. Around the rim of the basins effloresoences 
both ochry and white are formed. The taste of the springs is very weak, being nearly 
that of plain water. 

Two specimens of waters were procured ; No. 1 from the large spring in front of the 
hotel, and No. 2 from the spring 200 yards west of the hotel, near the bath-house. 

* The depth was ascertained by the topographers of our party, Thompson and Bimie, 
who swam with a twenty-pound weight to the center of the well and sunk it to the 
bottom. These gentlemen also determined the level of the well to be the same as the 
Colorado River. 
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In one hundred thousand parte of water are contained — 

No. 1. No. s. 

Sodium sulphate 81.7 80.2 

Potassium sulphate 2.3 trace. 

Sodium chloride 12.8 13.4 

Carbonate of lime 10.7 11.0 

Carbonate of iron trace. trace. 

Carbonate of magnesia trace. trace. 

Silica 20.5 22.4 

Total 128.0 127.0 

It will be noticed how closely both springs agree in their composition. Carbonate 
of soda, a usual compound met with in the hot springs of Cali&mia, is absent, but 
silica is there in increased proportion. Indeed, on evaporating the water I noticed 
quite a Jelly-like separation of the silicic acid before the residue became perfectly dry. 

TH£ THERMAL SPRINGS OF SAN JUAN CAPISTRANO, SAN DIEGO, CALIFORNIA. 

In the canon of the Rlto de la Mission Yieja, 12 miles east of the village San Juan 
Capistrauo, are situated six thermal springs, issuing from fissures of the Azoio rocks. 
The locality looks like an inviting hidden mountain summer resort. 

The Tertiary and Quaternary formations so conspicuous around the town of San 
Jaan Capistrano, cease as we ascend the foot-hills of the mountains. The springs 
belong to an old grant, whose owner refuses permission to build a hotel at the springs, 
although sums of money have been offered to him. He hates monopoly, and wante 
free access for ever^ one, even the poorest, to the springjs. Hence any person who 
wanto to stay here &r some time has to provide himself with blanketo and a cooking 
outfit ; and many a diseased man of means learned here for the first time, how much 
healthier it is to sleep under a tree than in the best furnished hotels. There are some- 
times twenty to Uiir^ persons camping in the valley ; some have tento, others a few 
branches under which to sleep. Some of the spring form pools that are used for bath- 
ing purposes. At the time of my visit I found six individuals there shut out from the 
rest of the worldj and living upon bread and bacon. 

There existo one cold roring of 3 to 4 square feet surface, a temperature of 75^ F., 
and a faint odor of sulphureted hydrogen. The hot springs form no deposit worth 
mentioning, have but a very faint odor, and are nearly insipid. The temperature 
of these six springs was found 120° to 1239 F. A specimen of water of the main 
spring was procurd for analysis. There are three other hot springs half a mile north 
of the lower group, and one of them contains a trace of iron. 

The main spring furnished the following result. In one hundred thousand parts of 
-water are contained parts — 

Sodium carbonate. • 11.10 

Sodium chloride 10.53 

Sodium sulphate trace. 

Silicic acid 7.66 

Xfime trace. 

3fagnesia trace. 

Potassa trace. 

Xiithia ....trace. 



29.29 



Tbe healing properties of this water can only be ascribed to their temperature or to 
m sympathetic belief. 

HOT SPRING OF THB CABRZON VALLEY.* 

Some 10 miles south of White Biver exists Aqua ealiente, a little oasis with a hot 
spriog. This spring has 1^ to 2 square feet surface, and discharges its water into a 
lari^e pool, which is used by Indians as a bathing-place. The water has 100.4^ F., of a 
^fV'osk smell of sulphureted hydrogen, and is almost tasteless. On chemical analysis, 
the amount of mineral matter was found indeed but very small. 

In one hundred thousand parts of water are contained — 

Sodi am chloride 31.0 

Sodium sulphate trace. 

Sodium carbonate 8.3 

I^ithia trace. 

* This valley, also called Coahuilo Valley, is a long-stretched basin in Southeastern 
California, south from the San Bernardino Mountains. 
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Lime « ••.... • trace 

Magnesia trace. 

Silicic acid trace. 

Organic matter trace. 

Sulphareted hydrogen , trace. 

39.3 

WARM SPRING, NEAR LITTLE OWENS LAKE, INYO COUNTY, CALIFORNIA. 

A sample of this water was collected by Lient. R. Bimie, Jr., of division No. 2, of 
yonr expedition, who kindly famished me with the following notes : 

The spring is situated 300 yards from Little Lake, near a basaltic blnflf 20 to 30 feet 
in height, and extending north to sonth several miles. The water is lukewarm, odor- 
less, and forms no deposits or incrustations. A mineral taste is hardly perceptible. 

The following is the composition : 

In one hundred thousand parts are contained parts — 

Sodium carbonate.... 45.2 

Sodium sulphate 8.0 

Sodium chloride 26.9 

Calcium carbonate, with trace magnesium carbonate 12. 

Organic matter trace. 

Potassium, > trace* 

Silicic acid, 5 ^'^**^^- 

Total 92.1 

Here may be the proper place to mention that the water of Little Owens Lake (also 
called "Little Lake'^) is not brackish, nor cbarge<l with mineral salts, like Oweu.s 
Lake, Black Lake, and Mono Lake, according to iuformation I obtained from Lieut. K. 
Biruie, jr. 

THERMAL ACID SPRINGS, IN THE COSO RANGE, INYO COUNTY, CALIFORNIA. 

These singular springs, situated in the Coso ranj^e, 12 miles east of Little Owens 
Lake, are the discovery of Lieut. R. Birnie, jr., of yonr survey, throueh whose kind- 
ness I was provided with information regarding them and with several bottles of water 
for analysis. They have but a limited flow, and form pools through which steam is 
continually ejected. Large deposits of sulphur (the specimen I received from Lieu- 
tenant Birnie was a solia chunk of nearly pure sulphur) cover the surroundings, and 
hundreds of tons of this materifd are said to exist in the neighboring mountains, where 
extinct and living thermal springs are numerous. 

The taste of the water is intensely aour, making it perfectly unfit for drinking par- 
poses. It has no smell, but formerly there must have been large quantities of sal- 
phureted hydrogen contained in it, as the sulphur deposits indicate. It is true, I found 
a large proportion of free sulphuric add in these waters, but the sulphur deposits cannot 
be derived from this sonrc«. Chemists are, at least, unacquainted with a process bv 
which free sulphuric acid would turn under the circumstances, as the above, into sal- 
phur. 

The composition is certainly a remarkable one, as will be seen from the following 
analysis : 

In one hundred thousand parts of water are contained parts — 

Free sulphuric acid 78.4 

Potassium sulphate 2.5 

Sodium sulphate 15. 1 

Calcium sulphate 15.3 

Magnesium sulphate 1.2 

Aluminium persulphate 127. 

Iron persulphate 33.2 

Nitric acid traces. 

Phosphoric acid traces. 

Chlorine tracea. 

Ammonia traces. 

Lithium traces. 



272.7 

Springs or lakes of a chemical composition like this are very rare. I know only of 
one instance analogous to it ; that is the '^ Sour Lake *' in Texas. Singular is idso the 
small trace of chlorides in a water so strongly charged with mineral matters. 

P. S.— ^uite recently Bonssinxault has discovert and analysed quite analogous 
springs in the vicinity of the volcanoes of the South American Cordilleras de los An- 
des. (Annales de ohimie et de physique, 1875.) 
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THE SULPHUR SPRING ON THE SOUTH SIDE OF SAN FERNANDO MOUNTAIN, LOS 

ANGELES; CALIFORNIA. 

For the water of this spring collected by yoarself, and for the following information 
I am indebted to yon. 

The spring issues npon the eastern side of a little oafion, coming oat of the southern 
portion of the San Fernando Mountains. Its first superficial reservoir in the surface- 
rock, which is of Tertiary age, is surrounded by recent deposits formed by the sprins. 
The water is bigly charged with sulphureted hydrogen. Its healing properties are well 
known, and miSle use of by the Indians, who, led oy their priests, used to make pil- 
grimages from the old San Fernando Mission to this spring. 

In one hundred thousand parts of water are contained parts — 

Sodium carbonate 6.21 

Sodium sulphate 23.87 

Sodium chloride trace. 

Calcium carbonate, mangnesium carbonate *50. 60 

Silicic acidj trace. 

Phosphoric acid trace. 

Carbonic acid in excess. 

Sulpureted hydrogen 5. 

Potassium, lithium, manganese, iron, alumina traces. 

Organic matter trace. 

Total 85.6b 

LITTLB TOSEMITE SODA SPRING, KSRN COUNTY, CALIFORNIA. 

Water of this spring was collected by Mr. F. Klett, to whom I am indebted, also, 
for the following information : 

The spring is situated in the valley of the north fork of Kern River, whose calcare- 
ous ocber-colored deposits of p;reat extent, indicate the former activity of a large num- 
ber of mineral springs, of which those in existence at the present day form apparently 
only a small remnant. The Little Yosemite Soda Spring bubbles continually, emits 
no odor, has an exceedingly agreeable taste, and a temperature of 52^ F. Animals pre- 
fer this mineral water to that of the Kern River, which is but 50 feet distant. The 
vicinity has a luxuriant vegetation. To ail appearances, this wjU become a popular 
summer resort in the future. 

In one hundred thousand parts of water are contained parts — 

Sodium carbonate 20.97 

Sodium sulphate trace. 

Sodium chloride 4.68 

Calcium carbonate, with some magnesium carbonate 16. 02 

Iron carbonate 0.92 

Silicic acid 7.31 

Free carbonic acid in excess. 
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MINSRAL SPRING OF ENCINO RANCHO, SAN FERNANDO VALLEY, LOS ANGELES COUNTYi 

CALIFORNIA. 

Water of this spring was obtained by you for chemical investigation, and the foUow- 
inic notes by Mr. F. Klett : 

The spring is situated fourteen and a half miles from Los Angeles, on the Santa Bar- 
bara and San Buenaventura stage-road, and is the property of Mr. Gamier, the owner 
of £ncino Raucho. The temperature was found 85^.5 F. at 7 a. m., and 87^ F. in the 
afternoon, a change due to the effects of the exposure to the sun. Tfie flow is about 
five gallons a minute. A basin of masonr^r about 12 feet in diameter contains the 
water, which rises at uneven intervals, as indicated by a great number of bubbles 
thrown up. A bathing reservoir is connected with the spring. The water is used for 
2rri^ting purposes on the ranch. 

In onennndred thousand parts of water are contained parts — 

Sodi cm carbonate 24.31 

Sodium sulphate 54.46 

Sodiam chloride 2.93 

Calci am carbonate, with some magnesium carbonate 32. 17 

Silicic acid 11.50 

Phosphoric acid trace. 

* Present as bicarbonates in solution, but deposited on ebullition and concentration 
of the liquid. 
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Snlphureted hydrogen trace. 

Potaasimn trace. 

Lithinm trace. 

Carbonioacid 1 in excess. 
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THE THERMAL SPRING OF BENTON, MONO COUNTT, CALIFORNIA. 

A few rods west of the small mining settlement of Benton issnes a hot stream of con- 
siderable size, from the fissures of the granite. This rock is overlaid by Tolcanic tnfa. 
The basin has 3 to 4 feet in diameter, and a depth of half a foot, and the water comes 
np with soch force and quantity that I think a yield of 200 flpallons per minnte ia not 
an overestimate. From the good-sized creek thas formed, a ditch carries the water to 
the town, where it is used for drinking and hoasehold purposes, as it is almost taste- 
less. That, however, some mineral matter must exist in solution, may be inferred from 
the fact that the rocks near the spring show white incrustations and efflorescences. 
No medical use is made of the spring ; its temperature is 138^ F., but it is said 
that variations np to five degrees have Men noticea. It contains in one hundred then- 
sand parts but 26 parts mineral matter, consisting of sodium carbonate, sodium sul- 
phate, sodium chloride, with traces of potassium and calcium salts. 

MINERAL SPRING OF LYTTLB GREEK GASCON, SAN BERNARDINO GOUNTY, GALIFORKIA. 

The Lyttle Creek Gallon is situated on the eastern slopes of the San Antonio Peak in 
the San Bernardino Mountain range, and runs parallel with the road across the Cajon 
Pass for some distance. Three mues above the mouth of the oa&on we have anotber 
side cafion, which comes in from the west. In it is situated a spring, with a large basin 
of aboot 25 square feet, but with a very moderate fiow. The taste is very faint, the 
odor slightly afber snlphureted hydrogen ; bubbles of carbonic acid are contiDually 
rising from the bottom. The temperature was found to be 92P F., that of the air being 
940 F. (June 30, 2 p.m.) 

While the cafion is filled with trees and shrubbery, there are but few patches of 
arable area. Besides the few men engaged in the hydraulic-mining works in the vicin- 
ity, only two men, living like solitary hermits, inhabit the cafion. 

In one hundred thousand parts of water are contained 5G.8 parts solid material, 
consisting chiefly of sodium carbonate, sodium sulphate, sodium chloride, with traces 
of calcium carbonate and silicic acid. 

SPRING OF THE DOS PALMS OASIS, COAHUILA VALLEY, DRY LAKE, SAN DIEGO COUNTY, 

CALIFORNIA. 

Where the road from Ehrenberg, Ariz., to San Bernardino, Cal., enters the Big Dry 
Lake, a small oasis exists, prominent bv two palm-trees that ctow here in a wild state. 
The spring that frimishes the water for the pond at which these palms are grow- 
ing, is but a few yards distant from the hut of the single inhabitant of this oasis. As 
liar as the water of this oasis spreads, the salt grass — Bryzopyrum spieatum — grows 
abundantly, but farther on nothing is seen but barren clay, covered with salt efilo- 
rescences. 

The whole basin was a great lake until quite a recent period. 

The spring of Dos Palms has a disagreeable, brackish taste, a temperature of 62^ F., 
and is odorless. 

In one hundred thousand parts of water are contained parts- 
Sodium chloride 230. S 

Calcium sulphate 32.6 

Magnesium sulphate..... 31.0 

Calcium carbonate traces. 

Manganese traces. 

Phosphoric acid traces. 

Silicic acid traces. 



294.4 

WATER FROM THE SALINE FLATS OF THE MOHAVE RIVER OR SODA LAKE, SAN BER* 

NARDINO COUNTY, CALIFORNIA. 

These names are given to a flat basin 14 miles long and 4 to 5 miles wide, and sur- 
rounded by chiefly volcanic ranges. The bottom is composed of clay, devoid of vege- 
tation, but covered with patches of saline efflorescences. Here the Mohave River rises 
for the last time in its remarkable course, which is repeatedly a subterranean one, and 
forms here but a small rill of water. 

While this river in its upper course has no saline taste of any consequence, it has 
acquired here a disagreeable taste of Glauber salts ; still it is the only water that may 
be drank in that whole region. While it has no smell in the fresh state, the sample 
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taken developed on boiling a disagreeable odor of crude hipporic acid. The presence 
of organic matter in the water cannot be a oanse of sarprise to any one who saw the 
great onmber of dead sheep lying in the stream, 12 miles farther up, where the river 
gradually sinks to re-appear at Soda Lake. Bat, strange to say, putrefaction does not 
set in so long as this water, after its subterranean course of 12 miles, is exposed to the 
desert air, and is not brought into too close vicinity with the decaying animal-matter.*" 
This speaks well for the scarcity of the bacterid and other ferment-producing organ- 
isms in the desert air. The water has, after concentration, a slight acid reaction. 
Id one hundred thousand parts of water are contained — 

Sodium chloride 170,8 

8odinm sulphate 63.1 

Calcium sulphate 21.2 

Magnesium sulphate 1 8.5 

Ornranic matter 19.0 

Potassium traces. 

Lithium traces. 

Phosphoric acid traces. 

Silicic acid traces. 
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BITTER SPRING FROM MINERAL PARK, ARIZONA. 

There area number of springs in the vicinity of the little mining settlement of Mineral 
Park, situated in the Cerbat range in Northern Arizona, which have a disagreeable, 
bitter taste, making the water unfit for drinking or culinary purposes, and compelling 
the population of the town to procure potable water from a cafion 4 miles distant. 
Where the water of these bitter springs passes across rocks, it coats them gradually 
with a thin film of oxide of iron and manganese. It is neutral to test-papers, and on 
evaporation much gypsum is deposited. 

It contains in one nundred thousand parts — 

Calcium sulphate 118.5 

Magnesimn sulphate 65.3 

Magnesium chloride 5.4 

Sodium sulphate trace. 

Manganese sulphate trace. 

Iron sulphate trace. 

189.2 
Ko trace of potassium or lithium was found. 

Another bitter spring, but not so strongly charged with salts, exists on the trail from 
Callville to Saint Thomas, Southern Nevada. 

THE OTPSUM SPRING, NORTHWESTERN ARIZONA. 

This spring is situated in a big dry wash that leads from the Detrital Valley to the 
Colorado River, which forms there the boundary-line between Arizona and Nevada. 
White soft crusts, for some distance from the spring, indicate that the water is charged 
considerably with mineral constituents. It has a faint odor of sulphureted hydrogen, 
and a strong saline and disagreeable taste. The geological formation, in which the 
spring is situated, consists of a red triassic sandstone, and conglomerate with gypsum 
and salt deposits. 

To one hundred thousand parts of water are contained parts — 

I. 11. 

Sodium chloride 397.8 12.23 

Sodium sulphate , 51.6 

3lagneaiam sulphate 172.8 23.73 

Calcium sulphate 130.1 7.22 

Calcium carbonate 12.0 74.80 

Potassium chloride trace. 13.44 

Magnesium carbonate trace. 9.62 

764.3 141.4 

I have added here under II the composition of a spring from Eerami, in the Lybian 
Desert, of which a specimen was collected by the traveler G. Rholfs, and analyzed by 
T. Hesaert, (Ann. de Chim., 1875.) 

* Thousands of sheep die annually while driven through the desert into Arizona. 
Their decay is due not to bacterid of the desert, but to those in their bodies. 

AP. J J— 13 
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CONCLUSION AND BBMABKS. 

On sabjecting the anrface-conditions of California to a critical exanination, one can- 
not fail to be struck forcibly by the great number of thermal springs ; indeed, there are 
few countiies in the world with such a large number upon an equal area. It is true, 
Montana and Idaho, with the famous geyser-regionSi first explored by Lieut. W. 
Doane — then Colorado and New Mexico— contain tOso a considerable number, and still 
above them Nevada : but these Territories have more or less similar features as Cali- 
fornia in regard to the extensive volcanic formations. There is no doubt that a close 
connection exists between the latter and the thermal springs ; both are due to the fact 
that the earth-crust coverins the molten interior is thinner than elsewhere. Waters, 
after penetrating this crust, become heated, charged with salts, and are driven through 
other fissures to the surface by the power of the generated steam. 

In connection with this relatively thin crust stands the great number of earthquakes 
felt annually in California. Alexander von Humboldt says, in the description of his 
travels through the equatorial regions of South America, that *' the hypothesis of the 
relation between the volcanic formations and the existence of th ermal springs seems 
not to be well founded ; " simply because he encountered springs of nearly boiling 
temperature issuing from Azoic rocks at Mariara, on the Orinoco. He certainly would 
have formed a diflerent opinion had he traveled through New Mexico, Nevada, and 
California, where gigantic peaks and wide-spread flows of volcanic material form most 
prominent features. It may safely be assumed it is rather the exception that thermal 
springs issue within very large distances from volcanic formations. 

In Southern California thermal springs are found at Santa Barbara, San Juan Capis- 
trano, San Diego, Yuma, San Bernardino, Benton, in Coahnila Valley, Loug Valley, 
Death Valley, Panamint Valley, Salinas Valley, in the Coso Range, at Kernville, and 
Caliente. A number exist also in Northern California, among them several far-famed 
geysers. 

Strange to say, most of these thermal waters contain comparatively small quantities 
of mineral constituents ; indeed, less than many of New Mexico. Generally they con- 
tain carbonate of soda, a notable exception from those of San Bernardino ; this salt is 
accompanied by sulphate of soda and chloride of sodium, in varying proportion. Car- 
bonate of lime, with some carbonate of magnesia, form, in most of tne cases, an addi- 
tional mixture, while silicic acid never is wanting entirely; its quantitv, however, is 
not considerable. As a general rule, the amount of potassium salts falls far behind 
that of sodium salts, which is probably due to the fact that the former are retained by 
the strata traversed. It is well understood how quickly potassium salts are absorbed 
by the soil in such a manner that water cannot wash them out. 

One of the most remarkable thermal springs is that discovered by Lieut. Rogers 
Bimie, Jr., heretofore mentioned. It has an intensely sour taste, due to free sulphuric 
acid, and, besides, it contains the sulphate of potaasa, soda, lime, magnesia, alumina, 
and oxide of iron. The presence of small quantities of nitric acid and ammonia may 
be due to the formation of ammonium nitrite from water and nitro^n of the air, and 
to the immediately following combination of the ammonia with the sulphuric acid ; thus 
the redecomposition of ammonium nitrite, taking place so readily under ordinary cir- 
cumstances, being prevented. 

With regard to toe cold mineral springs, that of the Little Yosemite deserves esx^eoial 
mention, being the only soda spring with a notable quantity of iron. Next to this one, 
the soda spring of Encino Rancho, and the sulphur spring of San Fernando Mountain, 
are of medicinal value. 

The brackish and bitter springs generally contain sulphate of magnesia, sulphate of 
soda, sulphate of lime, and chloride of sodium or magnesium ; these waters, although 
mineral springs in a wider sense, are repulsive to taste, and men and animals avoid to 
drink of them, while springs of a character like that of the Little Yosemite are eagerly 
drunk, and preferred even by animals to ordinary water. The Mohave Desert, like 
many other deserts, abounds in such bad waters, the horror of the tired, thirsty traveler. 
Bitter springs and brackish waters were encountered In the mountains 20 miles north 
of Callville, in Southern Nevada, at Miningtown Mineral Park, in Northwestern Ari- 
zona, at Dos Palms, and thence 5 miles west from there, in San Diego County, on the 
saline flats of the Mohave, and, above all, in the Virgin River. 

A fact of no little interest is the occurrence of a number of lakes in Eastern Cali- 
fornia that contain as main constituent carbonate of soda. These lakes, and a number 
of alkaline and saline flats, are situated east of the Sierra Nevada, and west of 
the mat parallel ranges known as the White Mountains, Inyo and Arffus ranges, 
which are hlled with splendid fissure-veins. The alkaline lakes are Owens Lake, Mono 
Lake, Black Lake, and the slough of Bishop Creek. 

In addition to this chapter, the notes on mineral and thermal springs visited by Mr. 
Douglas A. Joy, who was attached as geologist to the Division No. 2, in command of 
Lieut. W. Whipple, may find a suitable place. To Mr. Joy I am indebted for the fol- 
lowing communication : 
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The first spring met with was near that at Encino Rancho. A pipe has been snnk in 
the rock, and the water rising in it fills an octagonal stone tank of abont 10 feet diam- 
eter and 12 feet deep. It overflows at the top and rnns into an artificial pond. I do 
not know at what aepth the pipe was sank, but nndonbtedly deep enouffh to pierce 
the Tertiary (Pliocene?) limestone, dipping here from the mountains toward the plain. 

The next mineral spring met witn was in a cation leading from Montan^s ranch to 
Cesne Creek Gallon. It is 8 miles below the ranch and abont 4 miles from the junction 
of tne two cafions. The water issnes throngh fonr or five fissnes in the granite, one of 
them abont 20 feet above the bottom of the canon. Steam rises in thick clouds from 
the rocks, and has a pecnliar odor. The rocks over which the water first flows are 
stained deep black, while those farther down in the stream have a bright red iron 
color. I do not know how to acconnt for the black color unless it be a deposit of 
]>eroxide of manganese. The yield of water is about thirty gallons per minute, and 
its temperature was found 195^ F. 

In the OJai Valley, about 6 miles ft'om its Junction with the Santa Clara Valley, there 
are a number of natural petroleum springs. A well snnk yielded two gallons per 
iiiinnte. 

About 7 miles below Kernville, following the river, there is a hot spring, claimed to 
be a sulphur spring, but evident^Iy is not, as it failed to blacken a bright silver coin left 
in the water for over half an hour. The temperature was 127^ F., whilst the tempera- 
ture of a spring not ten yards distant was only 70^ F. The flow is about ten gallons per 
minute, the formation of the vicinity granite. A bath-house has been erected, and 
invalids snflering from rheumatism and other diseases come here for cure. 

At a place called Agua Caliente, which is about 30 miles from the town of Caliente^ 
there is a warm sulphur spring. The water bubbles up through the soil in numerous^ 
places. The largest spring has been dug out and is used by the Indians for washing 
and bathing. A bright silver coin is blackened almost immediately when dropped into 
this water. The temperature was S(P F., and the flow not more than two gallons per 
minute. 

Another mineral spring was met with near the head of Walker's Basin. It issues 
from granite, and has a temperature of 100^ F. ; the flow is about three gallons per 
minute. A ranchman who lived near by built a little bath-house at the spring. 
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KFPORT ON THE GEOLOGY OF THE MOUNTAIN RANGES FROM LA VETA PASS TO THE 

HEAD OF THE PECOS, BY A. R. CONKUNG. 

New York City, April 25, 1876. 

Sir : Beginning at the La Veta Pass and proceeding south, the mountain ranges will 
be doscrib^ in the following order : Spanish Peaks, Culebra range, Cimarron range, 
Taos range. Mora range, Santa F6 range, and Las Vegas range. 

The Spanish Peaks form a minor range about 10 miles long. The peaks are two 
pyramtd-ebaped mountains and consist of pinkish trachyte. Perpendicular walls of 
tfachytic rock diverge from the Spanish Peaks, extending into the plain for more than 
a mile in some cases. The walls are in general about 100 feet high. The top of the 
walls is flat and the Jointed structure is well shown in them. In places these walls 
have fissures — breaks in the form of right angles, thus presenting the appearance of 
trap rocks. These rocky walls are dikes of trachyte upheaved throngh huge fissures 
in the earth^s crust after the greater part of the Spanish Peaks had been formed. 
Abont 3 miles north of west Spanish Peak is a curious butte of basalt, having the form 
of a tower with a rounded top. The butte is about 250 feet high and stands alone in 
the midfit of a plain. I propose the name La Torre for it. Tbe south fork of the 
Cucharas River flows between the Spanish Peaks and the Culebra range. The river 
has cnt its way through a steep wall of gray sandstone running north and south, but 
forming a break in the -^all large enougn to admit the passage of a wagon-road which 
in much used by the settlers. This gap is called the " sunt in.^' 

At Willis ranch, on the north side or the Cucharas, a ledge of fine-grained drab limo- 
8tone outcrops, but I was unable to define the limits of it. 

Following up the stream to the divide and a little beyond to the headwaters of the 
Pur^atoire, the country is covered with a series of anticlinal ridges of white and yel- 
lowish sandstone with vertical joints, which rest on granite. The Spanish Peaks may 
be regarded as an outlier of the Culebra range, which will now be described. 

Tbe Cnlebra range extends from Trinchera Pass on the north to Costilla Creek on 
the sonth. The predominating rock is grayish granite. Hornblende porphyry oci 
curs at various points. A series of low foot-hills of basalt bound the Culebra range 
on tbe west side, forming a portion of the plateau through which the Rio Grande runs. 
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No Bedimentary rocks were observed in the Culebra range. Ore deposits are foand 
at bat one locality in this range, viz, one mile east of Colebra Peak. Mr. £. D. Bright, 
of Trinidad, Colo., who visited this locality informs me that there is a vein of quartz- 
bearing silver 7 feet wide running throng:h hornblendio granite. The ore assays $75 a 
ton. Another locality 4 miles east of this point has been discovered where the ore 
yields 52 per cent, of copper and 6 ounces of silver to the ton. The granite forming 
the summit of the Culebra Peak contains a le^ge amount of feldspar. The rock is 
traversed by numerous Joints and fissures. It has also undergone much disintegration, 
and a large number of detached fragments is the result. Ja^fer is found in small 
quantities on top of Culebra Peak. 'Uiere are three peaks south of Culebra that prob- 
ably consist of granite, but I did not visit them. The rock in these peaks is colored 
red by oxidation of the iron. The range then trends southwest, and low ridges of 
sandstone appear for 15 miles south to Costilla Peak. The ridges slant gradually in goio^ 
south. They are formed of a fine-grained yellowish sandstone that sometimes passes 
into a coarse conglomerate. No fossils were found in this rock. The sandstone shows 
mud-cracks and rill-marks, thus proving that it was formed in shallow water. The 
lofty peaks were islands in the primeval sea while the sandstone was formed. There 
are also on the eastern side of the Culebra range perpendicular walls of ferruginous 
sandstone. One of these walls at Beaver pond is of a brilliant red color, reminding one 
of the rook in the Garden of the Gods. 

The Cimarron range contains a greater variety of rocks than the Culebra range. 
Beginning in the north with Costilla Peak, which slopes very abruptly on the northern 
side, we have diorite containing much olivine. Massive quartz is found on the top of 
Costilla Peak, and small bowlders of granite occur on its slopes. On the western aide 
of the [Cimarron [range the granite assumes the columnar form, remindiog one of the 
words of the poet : 

" The wild rocks shaped as they had turrets beeo, 
In mockery of man's art. 

On the east side of Comanche Creek a variety of pinkish trachyte occurs in the forms 
of curved, long prismatic columns, resembling the basaltic columns in the island of 
Staffa. 

Directly east of Costilla Peak is a short ridge of light-gray quartzite running paral- 
lel to the Cimarron range. The ridge is about 400 feet high. It is traversed by 
many fissures, and the rock is very much weathered. A small stream has cut its way 
through the ndge, thus forming a gap. On the west side of the ridge a bed of limon- 
ite outcrops. The rock is hard and fine grained, but breaks easily into thin frag- 
ments upon being struck with the hammer. 

Proceedio^ south from Costilla Peak the rock is for the most part granite. Both red 
and gray varieties of granite occur, as well as coarse-grained granulite. On the western 
side of the Cimarron range feldspar* porphyry occurs, having a dark-gray matrix with 
white crystals. At the head of Moreno Creek the granite is poor in mica. Elizabeth 
Baldy Peak, the highest mountain in the Cimarron range except Costilla, is composed 
of fine-grained gray granite. A mass of dark-gray mica-schist outcrops on the west- 
em side of this mountain. Just north of Ellzabethtown a mass of gray feldspar-por- 
phyry outcrops. The town itself rests on granite, while blue limestone outcrops but 
a mile below it. In this blue limestone two species of inoceramus were found, which 
I>r. White informs me belong to the Cretaceous age. The occurrence of fossilifer- 
ons limestone in the Moreno valley, between the Cimarron and Taos ranges, is in all 
respects singular. I was unable to define the limits of the limestone. Six miles below 
Ellzabethtown a vein of bluish granite outcrops at the head of Cimarron River. From 
this point the range consists of reddish granite and granulite as far as Uraca Peak on 
the south. In the vicinity of Uraca Peak igneous rocks, such as trachyte and vesicu- 
lar basalt, occur. Bluish hornblende schist is found on the south side of Uraca Mount- 
ain. Gray trachyte occurs along the banks of Uraca Creek, and south of this are me- 
sas of basalt extending beyond the foot-hills into the plain. The cavities in the basalt 
are sometimes filled with white calcite. 

The western side of the Cimarron range is much steeper than the eastern side. A 
series of broad foot-hills, composed of sandstone, horizontally stratified, runs along 
the eastern side of the range. Much erosion has taken place in these foot-hills. They 
are covered with a net-wonc of caflons. In the Van Bremmer ^ark there is a detached 
mass of yellow sandstone, about 100 feet high, standing alone in the plain and at least 
a mile from the nearest fout-hill. This was the most striking example of erosion 
noticed. Considerable lignite and a few veins of coal are found in the foot-hills east of 
the Cimarron range. 

The Taos range consist chiefly of granite and feldspar-porphyry, but many other 
rocks occur also. Taos Peak, the highest point in the range, (13,143 feet high,) is 
composed of gray granite and syenite, capped by mica-slate. This is the only locality 
of mica-slate net ween La Veta Pass and the Santa F^ range. 

A fine section of the Taos range is seen in passing througn the caQon of the Colorado 
Creek. In entering the cafion at the Placita de San Antonio and traveling eastward 
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the following series of rooks were observed : Syenite, trachyte, syenite, feldspar- 
porphyry, quartz-porphyry, granalite, trachyte -porphyry, f^anite. On acconnt of the 
rapid march thron^^h the ca&on, I cannot fi^ve the exact limits of each zone of rock. 
In places the banks of the Colorado Creek contain anriferons drift, but not enouffh 
gold has been fonnd thus far to pay for working. Just east of the bead of the Colo- 
rado Creek, feldspar-porphyry occurs that has been much decomposed. The rock is soft 
enoagh at the surface to allow a trail to be made with but little difficulty, which is 
mnch used in crossing the range on the way to Elizabethtown. 

Metalliferous deposits occur in the Colorado Caflon. The following particulars were 
faroished me by Mr. Hess : 

ORE DEPOSITS IX THE TAOS RAXGE.--THB GOLCONDA MINE IX TilE COLORADO CREEK 

CA^ON. 

This mine was discovered by W. C. Hess in 1873, but no work was done until the 
fmring of 1675. The lode runs northeast and southwest, and occurs in the main range. 
The country rock is granite. The lode varies from 6 to 10 feet in thickness. But two 
men were at work at the time of my visit. The chief ores found are those of copper 
and lead in the form of sulphides. The individual minerals occurring at this mine are 
described elsewhere in the list of minerals. The mine is owned by W. C. Hess, Charles 
Veruou, and Louis Noes. White men work for $2.50 a day and Mexicans for $1. There 
ifl plenty of wood and water in the vicinity. The Colorado is a swift-running stream, 
about 12 feet wide, and flows within a hundred yards of the lower part of the lode. 
A trace of gold has been found in the quartz along the banks of the Colorado Creek. 
There are outcroppings of ore in three places— on the lower part of the ridge near 
the creek, near the summit of the ridge, about half a mile soutn of the creek, and on 
the side of a gulch near the second outcrop. Qame is abundant. Deer, mountain- 
sheep, and grouse are fonnd. The cost of freight from Pueblo is 2 cents a pound. The 
owners of the mine are desirous of securing three claims of 300 feet on either side and 
1,500 feet in length, making in all 600 by 4,500 feet. The owners contemplated build- 
ing a blast-furnace at the time of my visit, in order to smelt the ore at the mine. The 
recorder of the Grolconda Mine is the county clerk at Taos, N. Mex. 

In passing through the Flechao Caflon, which separates the Taos and Mora ranges, 
yellow sandstone is seen, containing fossil leaves similar to those in the foot-hills east 
of the Cimarron range. The sandstone dips gently to the east. Passing over the 
divide, blue limestone outcrops on the side oi the wagon-road running along the north 
side of Fernandez Creek. A zone of limestone runs north and sonth that contains many 
crinoids and brachiopods. Among the brachiopods are: Productu8 9emireticuJ4itu»f Pro- 
dM€tu8 C08tatu8t ProductusprattantanuB, Spir\fer roclcifmontanus, Spirifir (MarUnia) Uneaius. 
According to Dr. C. A. White, these lossils belong to the carboniferous. This zone of 
limestone ontcrops about 6 miles east of the town of Taos. Just west of the limestone 
yellow sandstone occurs again, beyond which is the alluvium forming the fertile plain 
of Taos. 

The Mora range is chiefly composed of sandstone. No igneous rocks were observed 
within the limits of the range, excepting granite. The ridge-line of the Mora range is 
cjuite level, there being no prominent peaks as in the other ranges. No fossils were 
fonnd in the parts of the Mora range examined, with the exception of a fine specimen 
of a fossil fern in the sandstone forming the eastern slope of Mora Mountain. This fern 
has not yet been determined. A few masses of eruptive gray granite occur in the east- 
em side of the Mora range. It is possible^ that the belt of carboniferous limestone ob- 
served just at the southern extremity of the Taos range runs through the Mora range. 
If so, it must be on the western side of it, as I failed to discover limestone on the east 
side. 

Althongh the Santa T6 range was surveyed by the main party, to which I was at- 
tached, my examination of it was confined to the southern extremity. This was owins 
to a side trip taken to the *^ bad lands,'' in the northwestern part of New Mexico,whioh 
prevented me from accompanying the main party in their exploration of this range. 
From the descriptions of the topographer and previoas explorers, it may be said that 
the predominating rock in the Santa F6 range is granite. I think the entire range 
consists of archiean rocks, excepting a narrow strip of blue limestone extending alouff 
the western side of the range near the base of it. This limestone outcrops within half 
a mile of Santa F^, on the east of the town. The strata dip westward at an angle of 
abont 25^, and hence underlie the town. The limestone contains well-known inverte- 
brate fossils, such as Produotu$ and Spiriferj similar to that found near Taos. I think 
there can be no doubt that the rock is of carboniferous age, and that a belt of this 
limestone extends northward as far as the Sangre de Cristo Pass, in Colorado. Mr. 
Justice, of Santa F6, who has studied this limestone, informs me that it extends north 
for at least 100 miles. Althongh I traced the rock in very few localities, owing to the 
particular direction the party took in exploring the country, I am still of the opinion 
that the limestone at Santa F6 is identical in age with that at Taos and Trinohera Pass, 
on the north side of Cnlebra range. 
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The Las Vegas range was examined in the southern portions only. In crossing the 
range, en route from Santa F6 to Las Vegas, the valleys of the Rio Pecos, Eio La Caera, 
and Rio Vaca were crossed. Each of these nvers affords a fine section of 
hlnish limestone, containing many crinoids and brachiopods. similar to the rock at 
Santa F6. I think the limestone forming the southern part of the Las Vegas range is 
identical in age with that of Santa F^. The central and northern portions of theXas 
Vegas range contain archaean rocks, but as Dr. Oscar Loew has described this region 
in the annual report for 1875, reference may be made to this report for a detailed 
account of the geoiogj of the range. 

This chapter on the mountain-ranges may be concluded by a few general remarks on 
the individual ranges. The only ranges containing ore-deposits of any importanco are 
the Taos and Cimarron ranges. In the Cimarron range both placer and vein miniug 
are carried on, but in the Taos range there is vein-mining only. 

The predominating rocks entering into the composition of the various ranges may be 
stated as follows : Tne Spanish Peaks are trachyte ; the Culebra range is granite ; the 
Cimarron range is granite and granulite ; the Taos range is granite and syenite ; the 
Mora range is sandstone; the Santa F^ range is granite; the Las Vegas range is 
granite and limestone. 

The Culebra range contains the highest peaks ; Culebra Peak, the culminating point, 
being 14,040 feet above the sea-level. 

Cimarron range is the longest of all the ranges, being 50 miles long. 

Respectfully submitted. 

A. R. COXKLIXG. 

Lieut. Qeo. M.Wheeler, 

Corps of EngineerSf in charge. 
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refoilt upon the operations of a special natural-history party and main 
pikld-party no. 1, california section, field-season of 1875, being the re- 
sults of observations upon the economic botany and agriculture of por- 
tions of southern california, by dr. j. t. rothrock, acting assistant sur- 
geon, united states army. 

United States Engineer Office, 
Geographical Survey West of the 100th Meridian, 

Washington, D. C, January 19, 1676. 

Sir: In compliance with your instructions of January 12, 1876, 1 have the honor to 
submit the following report of my observations in connection with the operations of 
the special natural history party and main field party No. 1, of the California section, 
field season of 1875. 

The work of the season may fairly be considered as commencing at the island of 
Santa Crnz^ off Santa Barbara coast. This island, lying south of Santa Barbara and 
probably distant from it about 30 miles, is nearly 17 miles long, and at its widest por- 
tion about 6 miles across. It is much narrowed near its middle by bays making in 
from the northern and southern coasts, and from one point to the other a wagon-road 
or trail exists. The island is almost wholly given up to sheep-raising. It is estimated 
that in the spring of 1875 there were not less than 60,000 herds of them on the island. 
In June 15,000 were killed for the hdde and tallow alone ; the ofifal being carted down 
to the shore and cast into the water, attracting immense numbers of fish to the spot. 

The island is rugged in the extreme ; one point is said to attain to a height of 2,500 
feet above sea-level. It is from one end to the other little else than a succession of 
rocky hills with intervening gulches rather than valleys. In a few places agriculture 
to a limited extent is carried on ; only enough is raised to meet the needs of the popu- 
lation, if indeed it does this. Here and there a level surface intervenes between the 
base of the hills and the ocean. What its capacity for agricultural purposes may be I 
am not able to say, as there is not enough water for irrigation, and as, in myopioiony 
the mists from the ocean would be altogether too precarious to depend upon. I am« 
however, bound to state that in one or two places pepper-trees had been planted and 
were growing vigorously without care, and that some little grain is cultivated near 
Prisoner's Harbor. 

It appears that at the time Cabrillo made his voyage along this coast, (1542,) these 
islands were timbered clear to the water's edge, and we now have abundant signs of 
forests that have disappeared at the sea-level, where their stumps and roots still re- 
main tfi situ. At present the indigenous forest-growth is limited to the highest sum- 
mits of the island. A dense under-growth does in many places descend lower, but it 
never obtains to the dignity of a forest. It is simply a thicket. Among this, however, is 
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fouDcL one of the moat beaatiful and striking shrabs of the coast — Dendromecon rigidum; 
ite beantifnl yellow flowers shining .oonspiciiousl^ among a foliage that wore always 
a delicate glaucas bloom. It was the one redeeming feature of the vegetation. 

On the grounds moat visited by the herds of sheep, all vegetation, save sage-brush, 
cacteea and the trodium or storksbill, had been entirely swept away. The grass had 
gone completely, and such plants of the island flora as sheep would eat, it was with 
difficulty that I could get even a decent botanical specimen of. In fact, pasture had 
become so thin that the sheep at the time of my visit mere wandering iu very small 
bands that they might the more readily find food. Even the sage-brush was disap- 
pearing, as year after year the sheep had eaten away its leaves and younger shoots, 
until there was not left sufficient of the more green, succulent tissues to elaborate the 
sap. 

It is impossible to conceive a more dreary waste than was here produced as the re- 
sult of over-paaturage. The question may come up further on as to the reciprocal rela- 
tions existing between vegetation and rain -fall. It would seem more thaa probable 
that ever since the disooverv of the continent this and the adjacent islands had a more 
abundant supply of water than at present. Tradition as well as historic documents 
prove that in no distant past they supported a population that must have reached into 
the thousands. Indeed the burial-grounds, that are so numerous and so rich in articles 
of archteological interest, are often at points at which there is no water nearer than 
3 or 4 miles, and there is abundant evidence that near the burial-places they had 
their permanent homes. What must have been the population that could cover, 
within a few centuries, an acre, to the depth of 10 or 20 feet, with the ordinary clam, 
muscle, and haliotua of the coast which were simply the refuse of their feasts. Yet, 
standing on one such shell-heap, I was able to count over twenty others within easy 
sight. This presupposes an immense population, and that, again, water in abundance 
at a point where none now exists. What has been the cause of this desiccation I am 
not able to say. The hypothesis has been advanced, that it is due to a greater eleva- 
tion of the land. I have no evidence of this, as a fact having t<aken place so late as 
would be required ; besides, it would imply also that the central portions of the island 
alone were changed, leaving the shore-line as it was, for the mounds and burial-places 
of those who formerly had water are found near their habitations, on the shore-line 
of to-day, a supposition which, though not impossible, is yet improbable. Supposing 
that a report on the results of excavations will be given, I omit any statement of them 
here. 

It may not be out of place to call attention to the protecting influence the large 
sea-weeds have on shore-lines and on the harbors. Indeed to this alone, more than to 
anything else, is due the safety of the anchorage at Santa Barbara. It is a matter of 
regret that the authorities are willing to allow out-going and in-coming vessels, steam- 
era particularly, tu plough through and destroy, as they do, this the greatest protec- 
tion to the harbor. I have stood on the hills to the north and west and seen the heavy 
swell come in from the ocean, watched it become less and less as it penetrated deeper 
and deeper into the *' kelp" until, emerging on the shore side, its force was spent and 
its size gone. Instances are not wanting to show how great this protective power is. 
The better way it would seem would be to have certain channels through which 
steamers might go out and in. 

From Santa Cruz Island we started to Lios Angeles and temporarily joined the main 
party. While here I embraced the opportunity aflurded by a letter of introduction 
from Lieutenant Wheeler to General Stoneman to visit the ranch of the latter. My 
time was exceedingly limited and another viait was contemplated. This I was, how- 
ever, unable to make. I obtained the following facts relative to the productions of 
the region from General Stoneman, and they are, therefore, the result of a large and 
intelligent observation. In the neighborhood of Los Angeles from 40 to 60 bushels 
of corn (shelled) to the acre is about a fair estimate. Oats may be regarded as indi- 
j^euous, and in early times the most fabulous crops of wild oats were known to g^w on 
the soil as a volunteer crop. Frequently it was so high that it could be tied on the 
back of a horse. The wild oats was then the pasture of the country, and on it the 
thousands of "bronchos" lived without further attention from the owners. Of the 
oats produced under cultivation 32 pounds per bushel is regarded as the average 
weight. General Stoneman said that wheat could hardly be regarded as a reliable 
-crop ; it would fail, probably, four times out of five. I am led to think this is a mere 
locul peculiarity, as certainlv within 50 miles I saw abundant evidence as to the possi- 
bility of raising fine crops of this most important of all the cereals. 

It would be next to impossible to overrate the number and size of the pumpkins and 
Bqn ashes the soil of Southern California produces. Let the reader imagine the longest 
field he thinks possible and he will probably fall short of truth by 50 per cent. There 
are thousands of persons who have from the car-windows on the Central Pacific Rail- 
road seen the ground along the line of that road actnallv covered with them and of 
bibulous size, who will approve my statement and my failure to give figures to the in- 
credulous. Apples are a sure crop and the trees bear in six years ; peaches and plums 
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in foar jetas and cherries in ei^ht. CalifomiA pean are too weU known to bear more 
than a mere allnsion here. The trees as a mle are apt to be overloaded and to break 
down under the snperabnndanoe of the delicious frait they cany ; hence, it is a mle 
with the most carefnl of the pear-producers to remove nearly or quite one-half the 
fruit to protect the tree. 

The Mission grape does best, being most prolific in pounds to the acre, and yielding 
most wine. It is to be remembered, however, that being the longest in the oonntry, 
it has this advantage as yet over the other varieties. I am, however, bound here U> 
state, on my own responsibility, that on this fruit there are likely to be diflferenoes of 
opinion ; some, with General Stoneman, believing the Mission ^^pe to be the most 
profitable, and others the Malaga to be likely to pay best for raisins ; still, differences 
of opinion on this subject probably indicate that both merit attention. 

Coming now to the question of the growth of subtropical fruits in Southern California, 
there is one fact that seems hardly to have merited the attention i t deserves ; i e., that this 
capacity for growing in immediate association the vegetable products of both temperate 
and subtropical climates, both attaining not a usual j^rfection, but as a rule quite an un- 
usual one, must of itself mark something peculiar and unique in the combination of soil 
and climate of the region. Nowhere else do I know of such an illustration of superabun- 
dant productiveness. It would be hard to convince one that the adobe soil one sees so 
devoid of vegetable life during the dry season can ever be anything else. Let him, how- 
ever, see that same country iSter the winter-rains have awakened to new life the germs 
that have been scattered over the surface ; no transformation of fairy scene can be more 
wonderful, and it is this which constitutes the proverbial glory of a California spring. 

Returning from this digression, however, we wiU take as the type of the subtropical 
fruit the orange. General Stoneman estimates 70 as a fair number of trees per acre : 
this a rather larger number than some others plant : but as it is the result of the large 
experience of a gentleman well known for the reliaoillty of his judgment, it is safe to 
assert that it is not an overestimate. Orange-trees grown from the seed yield a good 
quality of fruit, and will bear crops for the market m from seven to ten years, and in 
from twelve to fifteen years from the planting of the seed it is safe, with favorable sea- 
sons and a steady market, to expect from an acre devoted to orange-trees an income of 
$1,000 at least. I make this estimate low, to be within the limits of truth. It is not 
improbable that a lar^ yield might be anticipated. I may here add, that the lon- 
gevity of orange-trees is remarkable. I have heard it asserted that trees one hundred 
years old produce well in other parts of the world. 

Lemons, though not so extensively cultivated as oranges, do well, and promise in 
fhtnre to receive greater attention. They, as well as the Dme, bear in six years. 

Olives lAay be considered a regular crop. The tree is hardy, and requires less care 
than the orange, and it will probably pay from its sixth year on, the fruit yielding from 
20 to 25 gallons of oil per tree when in its prime. I learn from various sources that it 
pays best to turn the olive into oil. I have never eaten finer pickled olives than those 
grown and cured by Mr. G. C. Welch, at Los Pueblos, near Santa Barbara. 

English walnuts can hardly be considered a sub-tropical fruit. The tree is a native 
of the Orient, usually being assigned to Persia. It is probable that it may be consid- 
ered as indigenous also in the Caucasian region, and as growing almost spontaneooaly 
as far to the south and east as India, and reaching, under cultivation, as far north as 
England, hence the name English walnut. It also grows in Algeria, and is cultivated 
successfully in Chili. Probably none of the nuts are more deservedly popular, nor do 
I know of another allowing so wide a range in cultivation. It is of slower growth than 
the trees above mentioned, and one may hardly look for anything like marketable re- 
turns before twelve years from date of planting. It becomes a beautiful tree, as orna- 
mental as useful, is hardy, requiring little care, and has few of the enemies so destmc- 
tive to some other fruits. In some parts of Southern California, when from 25 to 30 
walnut-trees are planted to the acre, almond-trees, as of quicker growth and prodnc- 
tiveness, are temporarily planted between the rows of walnuts. Citrons do well, bear- 
ing in four or five years ; though one I saw, on the estate of General Stoneman, set out 
as a cut, bore flowers and young fruit in sixteen months. 

Pomegranates require little care ; have few enemies ; are not ipjured by the frtMts 
there ; allow a large number of trees per acre, and the fruit can be kept six months. 
With all these qaalities, it is not strange that the tree should be considered a success 
in the region. I may add they do well even as far inland and to the north as the old 
T^on ranch. 

Figs may fairly be considered a success. They begin to ripen in June, and matoie 
crop after crop until October. The fifst crop, however, has too much astringency of 
taste to fairly represent the average product. 

Almonds bear early, and for several years freely. The tree is perfectly hardy and 
little molested by enemies. 

On General Stoneman's ranch I measured a rose-tree that was 45 inches in oircam- 
ference. Near by It stood a catalpa-shoot with an astonishing history. It was the 
result of one yearns growth, was 16 feet high and 14^ inches in circumference, and on 
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the top bore a crown of flowers. Here may be a proper place to allnde to the giant 
grape-vine of Santa Barbara., which is 14 inches m diameter, and at 7 feet above the 
ground is divided into branches large as a man's thigh ; the branches covering an area 
of 3,600 sqnare feet, and its annual product is from two to three tons of grapes. 

I owe mnoh of the above information to General Stoneman^ to whom I woald here 
gratefdlly acknowledge my indebtedness. Before leaving the vicinity of Los Angeles 
I wonld state that the rock out-crops are mostly argillaceous, shaly sandstones, with 
dark-colored shales interstratified. In some places these shales and sandstones, are 
capped by horizontal deposits of coarse conglomerate, made up of pebbles of granite, 
quartz, and hornblende rock, and not firmly consolidated. This is evidently a very 
modem formation, though elevated at least 100 to 125 feet above the plain. 

There are also numerous asphaltum springs in the vicinity, the product of which has 
been turned to commercial account, ana promises to be more largely used in fhe future. 

It may be best to allude here to the " Bee Ranches " of Southern California, which of 
late have been so productive. I am without facts to prove my belief, but there is 
enough evidence to make it probable that the bees derive much of the material to make 
the honey from plants of the buckwheat family named Eriogonam, Several species of 
the group bloom profusely in the honey-producing regions, and its analogy to tne buck- 
wheat further serves to confirm the view. 

June 19, we left camp with the natural-history division for Santa Barbara. Leaving 
Los Angeles and going northwest, we passed man^ fine farms before reaching the Santa 
Susana range. Like all this wonderfully productive California soil, it looked unprom- 
ising, and but for the abundant evidence we had of its fertility we would have passed 
by as worthless. The water used for irrigating purposes is, of course, that derived 
from the San Francisco slope. Proximity to the ocean, however, renders much less 
water necessary here than in the inland valleys. About 40 miles northwest of Los 
Angeles we came to £1 Conejo Ranch. This has 49,000 acres. Wheat yields 16 bushels 
to the acre, (as I was informed by a resident.) Hitherto sheep-raising has been the 
principal interest of the ranch, and of this we had the most indubitable evidence in 
the appearance of the land, everywhere pastured off the very surface. How lon^ it 
will tase California to regain the rank pasturage the State once had is a question. 
Already it is overstocked, and herders are seeking feed in Arizona. It wonld seem as 
though regions like the latter, having so much land particularly adapted to the sheep- 
raising interest, should be sufficient ground to devote to it without devastating such 
portions of the country as are capable of better things. 

June 23, we crossed the western end of the Santa Clara Valley, and found the farm- 
ers engaged in harvesting their barley. Much of it they simply headed, allowing^ 
the straw to remain. Large fields of good com were seen. It was just in tassel, and 
gave abundant promise of a heavy crop. It is hardly overreaching the truth to say 
that on that day we saw thousands of acres actually overrun with wild mustard^ 
which attained a height often, of 8 or 10 feet, realizing the oriental idea that it should 
become large enoush for the birds of the air to lodge in its branches. In some places, 
indeed, it might well be doubted as to whether it was a mustard or barley field we were 
passintf , both of which were luxuriant enough ; but the idea still suggested itself how 
much larger would either be without the other. What more than anything else 
puiprised me in the day's march was that no attention was paid to fruit-culture. I 
find recorded in my notes that not a single fruit-tree was seen that day. There was 
no apparent reason for this. The farmers through this region (along the coast from 
Los Angeles to Santa Barbara) do not irrigate more than they can avoid, for the rea- 
son, as they state it, it brings the alkali to the surface. This I found to be a preva- 
lent obiection along an entire line of march during the past summer. I was much 
atmck by the almost perpetual succession of fiower-crops that the same species of plant 
would produce the season through. At no place was this so apparent as near Santa 
Barbara, which we reached on June 24. 

Here my time was again thoroughly taken up by archeeological work, and I was 
unable to devote to botany and collection of agricultural data the time I wished to, 
and my notes of observation lay principally along the coast bv the main road from 
the town as far up as Los Pueblos. From the coast nothing of the surpassing richness 
of this strip of land is seen ; the whole shore-line looks barren and univiting ; once landed,, 
liowever, the semi-tropical beauty of the town and its surroundings bursts upon the 
beholder. Pepper-trees and acacias, with their light feathery foliage, contrasting beau- 
tifully with the more stately eucalyptus and its leathery leaves. And in the gardens 
flowers bloom in such profusion as to utterly bewilder one unaccustomed to see such 
an unlimited floral wealth. Immediately out of the town, on the road above alluded to, 
fine groves of oaks make their appearance. They have a height, on an average, of 40 
feet. With widely-spreading limbs and perfect symmetry, they are as nearly the ideal 
forms as it is possible to imagine.' To add to their beauty, tne surface is devoid of 
undergrowth, so commonly associated with them on the eastern continental slope. 

In the main, the productions of Santa Barbara are those of Los Angeles, and it is 
hardly worth while to re-enumerate them here. Though it is probable wheat does bet- 
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ier at the former than at the latter place, or at lea.%t U a more sore crop, the larm» 
we passed looked welL especially those of the brothers Moore, Mr. Cooper, and Colo- 
nel HoUUier. The last two mentioned have been going largely into coltivation of 
almoDdSy olives, walnuts, and eucalyptus. The qaestion as to whether these will 
flourish in that region as in Los Angeles is affirmatively settled. Kotwithstanding 
all that has been said as to the vastness of the market and the impossibility of flood- 
ing it (East and West) with these semi-tropical productions. I am by no means eertain 
that this may not occur, especially as we see each year the area devoted to such pro> 
ductioDs BO rapidly increasing. Just now (January, 1876) oranges are a drug in the 
city markets, and this, be it remembered, is before California has to any considerable 
extent been adding her stock. The event in itself is a small one, yet it is not entirely 
devoid of significance. 

The wonderful growth of the Aastralian blue gum in Southern California, and its 
direct economic value, promise for it an important mission on the Pacific coast. The 
wants of a vigorous civilizaition are rapidly using np the forest of California, and it 
must be remembered that the ratio of destruction will probably never be less than it 
is now. Hence it is almost impossible to overestimate the prospective value to Cali- 
fornia of her growing blue gums. Indeed, we of the East must not lose sight of the 
fsct that if, as has been calcnlated, in le&s than twenty years our own apparently 
exhanstless pine forests will have disappeared, we may have to ask aid in timber from 
the eucalyptus groves of California. 

I quote at second hand from Ferd. Ton Mueller the following statement relative to 
the tree in its native land : *' This tree is of extremely rapid growth, and attains a 
height of 400 feet, furnishing a first-class wood ; ship-builders get keels of this timber 
120 feet long ; besides this, they use it extensively for planking and many other 
parts of the ship, and it is considered to be generaily superior to American rock- 
elm. A test of strength has been made between some blue gum, English oak, and 
Indian teak. The blue gum carried 14 pounds more weight than the oak, and 17 
pounds 4 ounces more than teak, upon the square inch. Blue-gum wood, besides for 
ship-bnilding, is very extensively used by carpenters for all kinds of outdoor work, 
also for fence-rails, railway-sleepers, (lasting about nine years,) for shafts, spokes of 
drays, and a variety of other purposes.'' * Concerning the value of the blue gum as 
an antiperiodic in the various forms of remittent and intermittent fever, I think it is 
yet premature to^ offer a decided opinion. That it is of no value I could not venture 
to affirm. In my hands, though freely administered, it has never given satisfaction. 
That may be due to the circumstances that I have had to encounter, the severest and 
most persistent types of the disease. I do not think it in any sense a substitute for 
quinine, and I think the profession will yet settle down to tbia belief; and yet the 
favorable reports we have of its action must have some foundation in £sct. Besides 
its alleged antiperiodic properties there are others to which the physicians will yield 
a more ready assent. I do not consider the qaestion settled as to the presence of the 
trees in a malarial region acting as a preventive of '* chills and fevers ^ and allied dis- 
eases, though I am bound to admit that the balance of evidence is in favor of their 
healthfal infiaence. Such problems involve too many elements to be so speedily settletl. 
And more than once in the history of medicine have such ideas risen, been accepted for a 
few years, and then forgotten. Hence the need for not only caution in generaliza- 
tion, but for a most careful, critical scrutiny of facts. This may lead to important 
results. 

As worthy of attention in this connection, we may allude to thejarrah, or mahogany 
tree, {Eucalypti marginaUL) That it would thrive in California is beyond all reasonable 
doubt. Its chief merit being its strong, close grain and its great durability, or rather 
indestructibility. It is proof against all the marine enemies of ordinary wood, and 
hence much prized in sea-going vessels. For railroad ties it lasts a long time. 

The red gum (Eucalyptus roetrata) is also of great economic value, on account of its 
durability for underground uses ; lasting, when properly selected, over a dozen years 
for railway-ties. It has also a good reputation in ship-building. 

It is a peculiarity of these Australian gums that they are soft when first cut, bat be- 
come very hard when dried. 

While on this qaestion, it may be well to allude here to the idea of Mr. Steams, that 
several of the acacias from Australia coald also be readily cultivated on some of the 
drier, treeless portions of the State. Knowing the habits of the acacias generally, in- 
cluding the smaller ones of Arizona, I have l)ut little hesitancy in commending^ his 
suggestion as one peculiarly worthv of a fair test. 

It is impossible to overestimate tiie Importance of these rapidly-growing gums to the 
Califorbian agriculturist. With little trouble or expense to himself, he may in a very 
few years have around his home a shady, health-giving grove, that will, besides 

* I am indebtea for this quotation and for other information to a short but valuable 
paper by Mr. Robert £. C. Sterns on The Economic Value of certain Juetralian, I*ore-$t 
Trees and their Cultivation in California. 
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beautifying his residence, furnish him with all needed timber and fuel. In special 
cases, it can be made to furnish a protection to bis crops and his stock from Tiolent peri- 
odical winds. As outside the realm of exact science, but still within the sphere of 
legitimate speculation, it may not be amiss to inquire, too, whether enough land in 
some limitea areaa might not be gained to cultivation by planting largely the trees we 
hare above named. It may be accepted as an asuom that the tendency of decreasing 
the waste, sandy areas of evaporation is, other things being equal, to increase the 
areas capable of cultivation. We do not know that forests actually increase the an- 
nual rain-fall, but we do know that they enable us to gain greater permanent advan- 
tage from that which is precipitated. 

In Southern California, the necessity for irrigation is the rule. However, where a 
region lies within reach of such banks of fog as at some seasons drift in from the 
ocean, (and notably so at Santa Barbara,) the necessity for irrigation is much dimin- 
ished. 

While at Santa Baibara, we examined the asphaltum-deposit on the property of Mr. 
J. Wallace Moore. The i>oint at which we saw it was between 6 and 7 miles west of 
the town, where there is a fine exposure of it, depending on the encroachment of the 
sea upon the shore bluff undermining and allowing a toppling down of the overhang- 
ing earth and asphaltum. Rising from beneath the level of the ocean to a little above 
it are the bituminons shales, much disturbed and inclined at a high angle. 

Over them is a Post-pliooene deposit with a varying thickness of from 60 to 90 feet. 
The asphaltum appears to be diffused through the underlying bituminons shales, and 
only found in a pure condition after expressed, as it were, from the slates by pressure, 
and probably heat. It then rises through the crevices or less compact portions of 
overlying soil. In this passage it is mixed with sand and gravel, and thereby made 
more hard. In this condition we find it lying in masses on the shore. It appears to 
be entirely similar to the product of the reputed oil-wells near Ojai, which, when first 
leaving the gronnd, is soft enough to flow down a moderate incline, but which soon 
becomes oxidized.*" Though the probability of these bituminous exudations ever fur- 
nishing enough of oil to pay for working in competition with the wells of Pennsyl- 
vania IS small in the extreme, yet the asphaltum is a commercial product of no small 
importance. Its ose for roofing houses and making pavements is well known. On the 
route from Santa Barbara over to the island of Santa Cruz, the Steamer Hassler (to 
whose geutlemanlv ofiQcers we are so much indebted) passed through an " oil spring,'' 
where something like oil could be distinctly seen floating on the surface. I am unable 
to obtain a specimen of the substance, but it is probably lutimately connected with the 
shore-deposit. The list of uses to which the aborigines put this asphaltum is a long 
one. 

We found it everywhere present among the archaBological treasures we exhumed at 
Santa Barbara. They made their rush baskets water-tight with a covering of it ; pitched 
their canoes ; made ornaments; used it as a glue to mend their broken nousehold pot- 
tery ; and, for anything I know to the contrary, employed it as a paint for the face in 
times of mourning, as some tribes still do. It was their panacea for everything bro- 
ken that required pasting, for everything pervious that must be made impervious to 
water. 

North of the Santa Barbara, and running nearly east and west toward Point Con- 
cepcion, are the Santa Inez Mountains. Their trend corresponds exactly with the coast- 
line. What their influence may be in limiting the fog-bank (to which I have already 
allnded) to the belt of arable land between themselves and the shore, I am not pre- 
pared to say. Notwithstanding the high temperature to which the summits attain, I 
can hardly help thinking they act the part of condensers or limitations to the sweep 
of the fog, thus making its influence more positively beneficial over a smaller area. 
Hence the slight necessity for irrigation at Santa Barbara and in its vicinity. In places 
they are covered with a dense growth of scrub-oaks, Adenosioma, ArctostaphyloSf and 
CeaitotAifj, constituting the densest and most soul-trying of chaparral. 

The red- wood does not appear to grow south of Point Concepcion, and the Monterey 
cedar does not reach so far south. Along the streams which put down from the mount- 
ains to the ocean cotton-woods and button-woods are found, forming a narrow line of 
shade bordering the more open ground. Oaks of two or three different species form 
the mass of the trees from Santa Barbara back to the mountains. It may not be inap- 

Sropriate to glance a moment en paaaant at the climate of the coast-line from Santa 
Barbara to San Diego. As our observations were simply those taken in transitUf 1 am 
here obliged to profit by the labors of others. I am indebted to the Santa Barbara 
Freas for the foUowiug table of temperature at that place : 

1870-'? 1. 1871-72. 

Coldest day 42^ 44^ 

'Warmest day 92^ 74*^ 

* Passing down the line of flow from the Asphaltum spring, we found a living rat- 
tlesnake. It had attempted to cross, but had become fixed in the pasty mass. This 
may serve as a homely illustration of the consistency of the asphaltum at 100 yards 
from the point of exit from the ground. Crotalus was allowed to remain. 
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1870-71. ISTl-Ti 

Mean of spring 60° GfP 

Mean of summer 69^ 67^ 

Meanof antamn 65° 62^ 

Mean of winter 53° 53. 5^ 

Yearly mean 60. 2° 60. 6^ 

In a series of observations extending over three years and a half we find, from the 
same authorityi that on the coldest day the mercnry stood at 429, and on the warmth 
it ran np to 90°. On two occasions (due t# extensive fires in the neighboring mount- 
ains) it reached 100°. This last extreme mast, of coarse, be eliminated from any table 
of normal temperatures of the place. 

" Comparing the hygrometer and thermometer for dne year, from September, 1872, to 
September, 1^3, we find the average difference between them for one month to be: 
September, 4° ; October, 3.5° ; November, 5.6° ; December, 3.75° ; January, 3° ; Feb- 
ruary, 3.25° ; March, 3.50° ; April, 4.20° ; May, 5.5° ; June, 6.02° ; July, 4.25° ; August, 
5.75°. The average difference for the year is 4.09°." 

From Truman's Semi-Tropical California I obtain the elements for thefoUowiDg 
table of temperature at Los Angeles : 



Honth. 



January.. 
February 

March 

April 



May. 

June 

July 

Aufnist 

September 
October ... 
November. 
December . 



Sunrise. 



40 
41 
40 
53 
56 
61 
66 
65 
61 
59 
49 
47 



9 a.m. 


3 p.m. 


o 


o 


55 


s 64 


56 


64 


60 


69 


66 


73 


65 


71 


70 


77 


74 


80 


75 


81 



9 p.m. 



75 

•74 

67 

57 



85 
79 
69 
63 



50 
48 
54 
57 
60 
64 
67 
69 
67 
62 
57 
51 



Honthlj 
mean. 



53.25 
59.05 
55.75 
62.35 
63.00 

6a 00 

74.25 
72.50 
72.00 

60.50 
54.25 



The above observations were made by Mr. Broderiok for the year 1871. 

Figures from San Diego are very meager All I actually know of the climate is, its 
January temperature is 52°, and its July 72°. The annual rain-fall at Los Angeles is 
18 inches ; at Santa Barbara 15 inches ; at San Diego 10 inches. 

I will also extract the following from Semi-Tropical California : 

*Tbe deaths for each one thousand inhabitants in several of the leading cities of the 
United States are presented in the following table, and the comparison cannot itiil to 
be suggestive : 



New York 29 

New Orleans ^ 

Los Angeles l*^ 

San Diego 13 

Santa Barbara 13 



Saint Louis 21 

San Francisco 21 

Boston 24 

Chicago 24 

Philadelphia 25 

Baltimore 27 

This table does not inform us whether the statistics include the host of consumptives 
who visit the three places last named or not. If it does these they are still, in 8pit« of 
their favorable showing, charged with a percentage of mortality that is not inherent 
in the climate. 

July 13 we broke np camp on Moore's Island and started for Fort TeJoA. I would 
take this opportunity to state our profound obligations to the proprietors of the laud 
on which we had been seeking for Indian antiquities, the brothers Moore ; also to Mr. 
Joseph Park and to the Rev. Stephen Bower, the latter of whom was with us most of 
the time, and to whose active assistance, along with that of Mr. Park, we are so laigely 
indebted. 

According to our orders we were to have reached Fort Tejon by crossing the monnt- 
ains over the trail directly from Santa Barbara. After a fair trial this was found ut- 
terly impracticable, on account of our mules being so greatly overloaded. We were 
then driven to take the trail via Cassitas Pass to the Ojai, and thence to the Santa 
Clara Valley, a little below Camulas ranch : hence left the coast at Rinoon, 16 miles 
south of Santa Barbara. We camped for toe night at a little canon on the aonthem 
side of Cassitas Pass. The forage was poor, owing both to the presence of sheep and 
to the unusually dry season. There were two small but well-cultivated ranches in the 
canon. The com, though there was not much of it, looked extremely well, and the 
proprietor of one of the farms asserted that whatever would grow at Los Angelea could 
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also be raised on his farm, the altitnde of which my aneroid indicated as 540 feet above 
the sea. The potatoes that we dog on his farm certainly were above the average, bdth 
in yield and in quality. I am prepared to believe his statement that he would get 150 
bnshels per acre of them. Corn yielded 75 bnshels to the acre. The barley, which had 
just been cnt, averaged 65 bushels to the acre. The gentleman boasted on the apples 
he raised there. Barley was sowed in January or February ; corn was planted May 1, 
and potatoes from December to June, depending somewhat on whether they were in- 
tended for early or late use. We found the oaks, pines, and everlasting chapparal the 
same aa at Santa Barbara. 

July 17 we camped on a tributary of the Ojai and fonnd, for the first time this season, 
Bome grass that had escaped the sheep. It stood about us over a foot high, but was 
so dr^ and tasteless that our mules would not touch it. The capacity of the soil for 
yielding paying-crops of the cereals was good. Indeed the environment was the most 
pleasing we ht^ seen. A real lively brook, such as would have been no discredit to 
the Sierras, flowed over its rocky bed, worn ont through the rich oak-covered plain. 
We fonnd beautiful clumps of £riogonum, Adeno9toma^ and, on a spray-covered rock, a 
handsome Lobelia, 

Along the road from here to the dividing-line separating the Santa Clara Valley we 
fonnd well tilled farms and abounding signs of a cpmfortable community. The divide 
was 1,200 feet above the sea-level, and on it we found a soil that yielded good returns 
of wheat, corn, and melons, with how mnch more besides I know not. A vigorous 
grove of Eua^upiuM stood by the road-side, proving that the altitnde did not interfere 
with its growth. We camped on the Sespo Creek at an altitude 1,025 feet. 

July 20 we entered Santa Clara Valley, and as we did so passed by a large flourish- 
iug mill which was evidently doing a good business. Well-tilled farms became more 
common, and there seemed to be still more room and water sufficient for a much larger 
population. The ground reaching down from the hills was a sage-brush covered slope, 
while on the flats bordering the river we found a greensward, much of which was 
made np of sour grass, that a mule will eat rather than starve. Earlier in the season it 
appears there is forage of a better character to be had in the valley. The water is 
alkaline, but less markedly so in the river. Northeast of the valley the whitish bitu- 
minons shales are visible on the hills, and the decomposition of them contributes 
largely to the surface of the valley. 

Cam u las ranch is quite noted for the quantity of wine it produces. We fonnd the 
red wine good, cheap, and with a large percentage of alcohol — quite conducive to 
early slnmber and headache next morning. In addition to vine-growing the other in- 
terests of the region are not neglected. Altitude^ 750 feet. 

Following the vallev up we entered by one of its arms the San Francisquito Ca&on, 
and then the pass of the same name, crossing the summit at an altitude something over 
3,500 feet. Lake Elizabeth lay from this summit almost below us. The reading of my 
aneroid indicated 3,170 feet as \t% elevation above tide- water. The lake at which we 
camped is one of a series of three. It is about a mile long, and shallow throughout ; 
water trickling down to it from the hills around indicates that it is simply the result 
of snrface-drainage. The lower lakes of the series are deeper. It is said that the 
waters in the lake are rising each year. I can give no positive data, however, on this 
point. Good crops of corn, potatoes, and barley are raised here. The whole country 
has been overrun by sheep, until there was not a vestige of pasture left. We were 
on the western edge of the desert at Lake Elizabeth. 

From this place we crossed the edge of the desert to La Lievre ranch, a distance of 
about 25 miles. The scenery was mountainous in the extreme ; here and there along 
the road we encountered a large yucca, that reminded us more of some similar scenes 
in Arizona than anything else we had seen on the trip. At this season (July) there 
was a bare sprinkling of the driest grass ; a possible reminder that during the rainy 
season it would be better. Bands of sheep and a few cattle manage to eke out a 
slender living. Water was not passed once after leaving Mud Spring. There is usu- 
nally water at one other place, but it was gone at the time of onr visit. The Lievre 
Ranch House, however, redeems the region, for here we found quite a little stream. 
The water was good, but it was all evaporated or absorbed by the thirsty earth before 
it fairly reached the plain below. Along the edge of the desert, rocks of the Tertiaiy 
period along with some of volcanic origin are found. The former are much fractured, 
and are tosMd in all directions. The volcanic rocks in places look almost as though 
stratified ; tbey are very hard, and filled with cavities in which specimens of chalce- 
dony are found. 

From the Lievre ranch house to Mrs. Gorman's the ground is of much the same 
character as that just passed over; perhaps more irregular in surface, with an occa- 
sional basin in which water collects during the rainy season. Alongside the road 
standing water was found in several places, and on one hillside a bog indicated that a 
good spring could be developed by a little digging. 

Tfae Gorman ranch is the most productive in the region, at least the largest crops 
are raised there. Whether this is due to better work, (as is probable,) or to a better 
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natnral locality, I am not snre. At present it supples most of the forage used in the 
immediate country, furnishes the transient custom with feed for the animals, and I am 
told has beside a remainder for shipment to Bakersfield and Caliente. 

Thence our road lay past the Castac Lake, (then a dry alkali-covered basin,) and 
throngh a valley, becommg each mile more attractive, until we reached old Fort Tejon. 

It would be difficult to imagine a more fit site for a military post iu this region ; in 
a valley supplying plenty of ground fit for cultivating all the ordinary vegetables 
needed to maintain the health and promote the comfort of the troops stationed there; 
with abundance of forage for the animals in the valley and on the hills adjacent to 
the post ; with good, cool, (62^ Fahrenheit,) clear water bubbling up from several spriugs 
at toe bases of the hills ; with delicious shade from the ample expanse of oak foliage, 
and above all, in this torrid region, a constant breeze passing to and fro through the 
funnel-like valley at the hours that otherwise would be most unendurable. 

I measured one oak tree on the now desolate parade-ground that was probably 60 
feet high, and had a diameter of d feet ? inches at 5 feet above the ground, with three 
branches each as large as a good -sized tree, carrying the shade out on all sides full 40 
feet from the trunk. My aneroid barometer read 3.L50 feet above the sea. The hill- 
sidcH around were, besides the oaks already alluded to, covered with a dense growth of 
scrub-oak, California buckeye, and a hard shrub which^ for want of a more intelli- 
gible name, I will allude to as Cexcocarpue p<irv\foUu8. These combined form the 
impenetrable thicket about the post. There had been sheep everywhere to leave 
behind them a waste almost destitute of grass or any green herb, yet from the dead 
wild oats on the tops of the hills I could readily see how abundant the pasturage had 
once been. The water is heavily charged with carbonate of lime, which* for a time 
induces looseness of the bowels in those using it, but ordinarily in a time becomes as 
healthy as it is palatable. Where the water percolates through the soil it forms con- 
siderable deposits of calcareous tufa. All the cooking-nteusils in which this water 
was boiled speedily became coated with carbonate of lime. 

From Fort Tejon the natnral history party started for Cuddy's ranch, situated about 
G miles east of Mount Pifios, and at an altitude of 5,150 feet above the sea. We found 
on the way up that the pifion pine began to be common at 4,200 feet above the ses, 
and extended to nearly or quite 6,000 feet, this being the most characteristic tree at 
these altitudes. Incidentally I will allude to the fact that while the pifion nuts of 
New Mexico are round and with an average diameter of three-eighths of an inch, those 
of California are three-fourths of an inch long and have a diameter of one-fourth of 
an inch ; the leaves and cones, however, of the trees being to ordinary observation 
much alike. 

East and west of Mr. Cuddy's are hills the culminating points of which are from 
7,500 feet to 8,500 feet above the sea. They are made up of granite and metamorphic 
rocks to the summit. During the course of ages an immense quantity of detritus has 
been washed down from the summits, and at an altitude of about 5,000 feet above the 
Kea has accumulated to form the flats now covered with verdure, and known as ciene- 
^as or meadows. Looking first at the rough aspect of the surrounding hills and then 
at these cienegas, the latter are indeed oases. I have already alluded to the fertility 
c»f th(B Gorman ranch. That of Mr. Cuddy though not over 2,000 feet higher, is, from 
his testimony, utterly unfit to raise any of the cereals except rye, which he says does 
fairly. He does not grow any of the garden vegetables, and hence depends entirely 
upon his purchases for his vegetables, the chief interest being stock-raising. He 
has fine bands of horses and cattle roaming at will over the hills within a dozen miles 
of his home. 

On the part of myself and my associates there I wish to make public acknowledg- 
ment of all the assistance and kindness we received from that whole-souled gentleman. 

Just here I will allude to the fact stated by Mr. Robert Prado (some 20 miles distant 
from Mr. Cuddy's ranch, and on the extreme headwaters of the Lockwood Creek) that 
June frosts killed about all the vegetables he attempted to raise. The altitude of his 
ranch was the same as that of Mr. Cuddy, and also about the same as the Motor ranch, 
where I saw a very sickly-looking field of wheat that appeared to confirm all I had 
heard as to the impossibility of raising any cereals amid the mountains at that altitude. 

July 30.— Ascended Cuddy's Peak, southeast of Cuddy's. It was by the aneroid 
7,750 feet high, and covered with a growth of bull and yellow pines to the top, along 
with which were growing Eriogonum flavum and Jrtemma tridentataf which (the lat- 
ter) is there the commonest sage-brush. Mount Pifios was found also, by an aneroid read- 
ing, to be 8,500 feet above the sea. This is also known as Saw-mill Mountain. The prin- 
cipal timber is bull and yellow pine, which Mr. Magill is now rapidly working up into 
lumber for the wants of the amoining region. He sells it at the mills at $20 per hun- 
dred feet, the yellow pine making by far the better lumber. A thermometer placed 
in the spring under the saw-mill read 52*^ F., which maybe taken as not far from 
the mean temperature of the earth at that point. The valuable timber does not appear 
to grow at an altitude much lower than 6,000 feet on the side of Mouut Pifios. I foand 
a peculiar-looking dwarf-oak 20 feet high at an altitude of 7,000 feet. In addition to 
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the pines already named I found near Mr. Prado's, on the headwaters of Look wood 
Creek, some snear-piues. They closely resembled, in their straight trunks and soft 
wood with long nangin^ cones, the white pine of the East. 

August 1.3. — ^Bakersfield. This town enjoys a most unenviable notoriety for the fever 
and ag[ue. Ont of 17 patients in the county hospital I was informed by the attending 
physician 15 are victims to malaria, which here gives its own distinctive character Uy 
the pneumonia, diarrhoea, and dysentery. The cause of this prevailiujp^ disease is not 
far to seek. The town is situated in a low, level country, now much of it for the first 
time being opened up to cultivation. Much of the soil is so rich with decaying veg- 
etable matter that it is simply a vast compost pile. During high water in June Kern 
Kiver overflows its banks, and as the water recedes during the following months the 
vegetable matter thus left on the ground and that turned up by the plow decay 
and poison the atmosphere with disease-germs. Adding to tois already sufficient 
cause, we have irrigating ditches along the streets, stagnant water in the streets, 
and kitchen-offal in back yards. The only wonder is that there is not more dis- 
ease. Much of this, however, is rather the course of events in any new town. We 
may confidently look for a great improvement as the citizens bring their surroundings 
to their own ideas. They are energetic and know what is to be done. The place i» 
healthier now than Illinois was twenty years ago. Among the great sanitary measures 
needed, none can be more important than one or two artesian wells, thus furnishing 
a substitute for the surface-water now used. It is extremely probable that water can 
readily be had in this way here. 

The plants i>oisoning stock in this region are attracting much attention. The dam age 
done by them to stock-raisers is immense. In one instance several hundred head of 
fine sbeep were poisoned outright. The destruction among horses, though not so great 
in numbers, has probably been of an equal value in money. It is remarkable that in a 
family of plants the Leguminosa,* yvhich has until of late been regarded as possessed of 
so few hurtful plants, that all at once we should hear of the great damage being done 
over wide areas and in each location mainly by differentplants of this order. In Colorado 
and New Mexico by Oxytropis lamherti ; in Arizona by Hosaohia purahiana^ (so reported ;) 
and in California by two or three species of MiragaluB, The animal becomes as addicted to 
its use as ever an opium-eater to his drug. It becomes a habit which we may appropri- 
ately call the loco habit; {^^loco^ is the Spanish for "fool.") The animal becomes 
demented — atone time hopelessly stupid, at another timid, and again actually dan - 
j[:erous. He grows progressively weaker and thinner nntil death comes to his relief. 
:^heep are more frequently poisoned by the woolly milk- weed of the region. 

August 24. — We camped in the T^on ranch. Water was so scarce that it was brought 
for some distance for tne house, and the creek upon which a large band of Indians for- 
merly depended for irrigating water was well-nigh dry. Along its rocky bed we saw 
]»erfect thickets of wilcT grape-vine, but no fruit this year. The ranch-garden was a 
Hemi-tropical wilderness ; figs, grapes, pomegranates, peaches, pears, and melons, with 
what more I do not know, SiX thrive and bear profusely. We could see what the gar- 
den bad been. Squirrels visit it by droves and are fast destroying the choicest trees 
and vines. The thermometer on August 23 stood at 110" F. in the shade at the house. 
Passing by an interesting visit to the newly-opened ranch of Mr. Souther, south 
of Bakermeld, for the present I will simply allude to the artesian well that he now has 
in successful operation. It is the first one in the county, (Kern ;) water was struck in> 
«inantity at a depth of 250 feet, and according to Mr. Souther's estimate the well deliv- 
ers 35 gallons a minute ; this I think is an underestimate. The water is good and has 
a temperatore of 65^ F., as nearly as I can guess, (my thermometer was accidentally 
broken the day before.) Mr. Conner informed me that Cotton ranch, near Bakersfield, 
was a success so far as growth of good cotton was concerned, and that the yield was 
fair. 

August 27 found us at Walker's Basin, at an altitude of abo^L 8,500 feet above the 
sea. The hills around are well covered with a growth of oaks ana pines, among which 
( the latter) we for the first time found the Digger nut-pine. The tree may be known 
at once by its enormous cones, with sharp, hooked tips to the scales, over three-fourths- 
of an inch long, and bv its long leaves, which do not appear to be nearly so numerous 
as in the other pines of the region. Thus the tree presents a remarkably open appear- 
ance. The oaks were fairly full of acorns, and tne ** hog-herders ^ had driven their 
bands into the basin to take advantage of the crop. Barley grows well here, as do 
potatoes also, and the hardier garden vegetables, though the squirrels had destroyed 
almost all the fruit-trees. 

Leaving the basin we crossed the divide to Havilah by wagon-road. The oak dis- 
appeared, and the forest on the hills was now made up exclusively of coniferous trees, 
and cottonwoods along the edges of the water-courses. After crossing another divide 
uortbward we were fairly in the plain through which the Kern River flows. There 
was not, except at a few spots, water enough for irrigation, and hence agriculture was 
limited. It is probable that during certain months the region would support a goodly 
number of sheep and cattle. The hot springs (though I am not aware of their hav- 
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ing any marked medical properties) will doabtless become important aa a health 
reeort, on account of the high temperature of the water and the proximity to inter- 
esting mountain regions. Still, even this is in the future. 

Weldon is, according to my aneroid, 2,900 feet above the sea-level. Soil is sandy and 
alkaline, though when cultivated capable of producing good crops of corn, wneat, 
barley, watermelons, squashes, tomatoes, and cucumbers. Potatoes do not do so well. 
The most common grass on the flats Just above the level of the river is the so-called 
sour-grass, so hard and so acid that no stock will touch it except in extreme want. 
It was abundantly covered with an exudation on which the sourness depends. The 
higher ground had a vegetation composed of Senecio, Bigeloria, and Bacchari8f with 
some sage-brush intermingled. A belt of cotton wood trees skirted the river, largely 
supplying the fuel for the region. 

September 4. — We were at La Motte's ranch ; altitude was 6,700 feet. Of course this 
precluded, if not all hope of raising crops, at least all attempts at it. We had our first 
frost of the season here. The meadow (of which this is the first of a series ex- 
tendinjL; qnite up to the base of Mount Whitney) was fenced in, thus protecting the 
grass from the immense bands of sheep passing. The grass sedges and rushes mucing 
up the mass of pasturage was over a foot hi^h^agerly eaten by our animals as grass, 
but rather reluctantly taken as hay. The hills were covered with pifion pine, the alti- 
tude of this tree here nearly coinciding with that observed at Cuddy's ranch. Here, 
through the kindness of Mr. Kennedy, I wi^s put in possession of some cftta, an article 
well known to the Mexicans and Indians, who use it as a food on their long trips, and 
also mix it with water to render it (water) more palatable and refreshing, and to do 
away with the necessity of drinking so much. Cnia is the seed of Salvia oolumbariif. 
It is roasted, then ground, looking much like flaxseed meal. It is mixed with wat-er 
to which a little sugar has been added, and then the whole stirred for a few minutes 
until a thick, mucilaginous mass is developed. The taste, which grows upon one, is at 
first rather pleasant. I anticipate for this an import-ant remedial use. In inflamma- 
tion of the stomach and bowels, in dysentery, and even in hemorrhoids, it has proven a 
remarkably soothing mixture for internal administration, combining food and demal- 
cent medicine in one article— just one of the desiderata of the physician to-day. Be- 
sides this, I have bad experience enough with it to satisfy myself of its great value as 
a poultice. Measures have been taken to secure enough of the seed to test its virtues 
more thoroughly in medical treatment. 

From La Motto's we gradually ascended through meadow after meadow (all closely 
pastured off) until we crossed (twice) the South Fork of Keni River and camped at the 
foot of Mount Olanche. Here we remained some days, and I succeeded in obtaining 
about 100 species of plants that were in bloom. The camp was 6,200 feet above the 
sea, and the whole character of the timber had changed. The pifion pines were below 
us, and we were among the Pinus ooittorta, (twisted pines,) Pinus pondi^aa, and spmcea. 
I could see that they extended well up toward the summit of the Olanche. Sage-brush 
covered the valley on which we camped. Higher up I found many beautiful compas- 
itse and a splendid lupine in full bloom. The timber is of considerable value, but bo 
remote from market that it is not likely to be utilized for many years. At 10,500 feet 
I found a cedar 4 feet thick growing vigorously. It was not more than 40 feet high, 
however. At 10,000 feet I observed a peculiar-looking pine, which I take to be PiniM 
deflexa^ Torr. Having only insufficient specimens and no authentic herbarium speci- 
men, I am unable to speak with certainty on this point. 

From this camp, until we reached the base of Mount Whitney, there was no note- 
worthy change in the flora. There, however, we encountered, in addition tjo the con- 
iferous trees already alluded to, Pinue alhicaulm and Pinua Brewerit (what, at least, I take 
to be the latter species provisionally so named.) Observation on a peak south of Mount 
Whitney gave 12,100 feet as the height of timber-line. The dead and dying trees bX 
what is now timber-line were a puzzle to us. What can have caused this I do not 
know. A halt of two days was made at a point midway between Mount Whitney 
and the Soda Springs, on the North Fork of Kern River, Uf await a portion of the 

Sarty. Here Mr. Klett made the ascent of Meadow Mountain. I am indebted to Sir. 
llett for the observation on timber-line. On the north side of the mountain it is 
11,200 feet, and on the southern side 12,000 feet above the sea. Soda Spring, on the 
North Fork, was our next camp, and here we remained several days. The forest- 
growth at once assumed nobler proportions. One fallen Pinua ponderoaa was meaenred, 
as it lay upon the ground, and found to be 160 feet high. It was feet through at the 
base, and was straight as an arrow. Librocedne^ deounene was also qnite common. Both 
of these trees must yet be made available as lumber. The size and quality of such trees 
will make them sought for at almost any cost ere long. We found here good pastnrajs^e 
for our animals. It was, however, almost entirely sedges and rushes, with but little 
genuine grass among it. Higher up on the mountains, where the sheep had not been, 
a still finer quality was found. The water is remarkable for the quantity of iron it 
contains. There is also enough carbonic acid escaping to make it pleasantly pungent ; 
besides, it is decidedly alkaline in taste; it has not (that Icoula discover) any lax- 
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ative properties. That the water will be proven to have an alterative effect I have 
no donbt ; and that the iron will confer npon it a tonic effect I am equally snre. With 
such a combination of propertiee and situated in a perfect center of mountain scenery, 
with a fine climate and g(K)d fishing superadded, it will be among the marvels of the 
world if this spot does not in time become a most popular resort. We saw here the 
first oak we had seen since leaving Walker's Basin. It was a mere shrub, never ex- 
ceeding 10 feet high. The mountain-sides had a thick chaparral of Ceanothus and 
Ca8tam>psi8. 

Back of the Soda Springs, at an elevation of 10,000 feet, I came upon a deep wash in 
the side of the mountain. It was over a mile long and literally strewn with tree- 
trunks that had been washed (probably by melting snow or a water-spout) fi:om the 
steep hill-sides. Below, this gulch terminated in a flat bog. In this bog were found 
layer upon layer of logs that at one time or another had been swept into it. Over all 
and among all was the wet mud — the mass being transformed into, may be, a peat-bog 
or, may be, a mere marsh. Still, the case was so striking and so like some of the 
events of fonner geological times that I could not avoid making a note of it. 

Groing south from Soda Springs we crossed on the old Visalia trail a western fork of 
the North Fork of Kern River, which was half as large as the main stream. It ran 
through a valley deeply scored and furrowed by glacial action. South of this, crossing 
a divide, we came upon the headwaters of Tule River. Dense forests of spruce cov- 
ered the higher ridges, and in the valleys between were open meadows that, but for the 
sheep, would have been well covered with long grass. 

Sequoia giganUa, the giant of our New World forests, grows, at a mean altitude of 
something over 6,(X)0 feet, quite abundantly on these tributaries, as well as on those of 
the North Fork of Kern River to the east. They are fully as large as the more noted 
ones BO frequently the wonder of tourists in the Calaveras g^rove. Here they are seen 
along the hill-sides in association with the other usual coniferous growth. It is rare 
to find one of the larger specimens unhurt at the base by fire, or with a top that is not 
in some way ipjur^d. 1 was struck with the apparent scarcity of young trees of this 
species. It is not an unusual thing to find these trees with a diameter of thirty or 
tnirty-five feet, and attaining a height of two hundred and fifty feet. We found the 
" sugar-pine " (Pinu» Lambertiana) on one occasion growing on the head oirTule River, 
at a little over 7,000 feet of altitude. This, to my mind, is the most graceful of all our 
western conifers, as is its relative, the white pine, the most comely of our eastern 
pinee. • 

It ia usually straight as an arrow, with a clean trunk towering to 200 or more feet 
high, and a diameter of from 5 to 10 feet. From the ends of the branches the cones, a 
foot or more long, hang straight down in beautiful clusters of two or three. Its range 
in altitude is from 3,000 to 7,000 feet, attaining probably its finest proportions at from 
4,000 to 6,000 feet. The resin, especially in trees that have been injured by fire, is 
markedly sweet, hence the name of " sugar-pine.'^ The timber is uf great value, being 
soft, light, and free from knots. 

Aft«r crossing into the valley of Deer Creek there was another change in the arbo- 
rescent vegetation. The pines were on longer the characteristic feature of the land- 
scape. Oaks supplanted them, and among these Quercus lobataf resembling the white 
oak of the East, was most common. It is remarkable for the great length of its acorns, 
and famishes good fuel. Though by no means equal to our eastern white oak as an 
article of lumber, it is not without its uses. In the valley we found fiue crops of corn, 
wheat, and barley. Potatoes were especially fine, being large, sound, and boiling into 
a delicious ** mealiness." I measured one potato- vine and found it to be eleven feet 
long. 

Linns Valley we found to be in its flora much the same as that of Deer Creek. It 
was larger, more thickly settled, and supported large herds, but none of the cereals are 
raised there. Even barley, I am told, is brought in from Kern River, and there is not 
a thraahing-machine in the valley. This appears unaccountable. There was a grist- 
mill -there at one time, and the soil is capable of raising almost anything. 

From Lfinus Valley we crossed to the valley of Kern River, passing on our way a 
8aw->|uill that supplies from the well-timbered slope all the lumber needed in and 
about Kernville. 

From the last-named point to Caliente our route lay through the region already gone 
over. It was noticed that though we had had but a few showers the hill-side i near 
Caliente were becoming quite ereen, as those of Walker's Basin, fourteen miles away, 
were indicating the approach of winter. 

I have the honor to be, very respectfully, your obedient servant, 

J. T. ROTHROCK, 

J ding AaHniaHi Surgeon, U, 8. A. 
Lieut. Geo. M. Whreler, 

Corp9 of Engineers, in charge, 

AP. JJ— 14 
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Appendix H 6. 

bbport on the physical anp agricultural features of southern california, 

and efipeciallt of the mohave desert. 

United States Engineer Office, . 
Geographical Surveys West of the 100th Meridian. 

WashmgUm, D, C, April 7, 1876. 

Dear Sir : I have the honor to submit herewith a report npon the physical and ag- 
ricaltaral features of Southern California. It treats of the coast counties, of the 
island of Santa Cruz, and of the Mohave Desert, with the valleys, oases, and soils. 
Respectfully, ysur obedient servant, 

Oscar Lokw. 
Lieut. Geo. M. Wheeler, 

Corps of JBngineerSf in charge. 



California is pre-eminently the land of great contrasts. From the living glaciers of 
Monnt Shasta down to the coast of the grand Pacific exists every variety of climate. 
There the snow-capped peaks, here regions where snow-fall is unknown. From the 
bald peaks beyond the growth of trees are passed, in descending the mountain-slopes, 
dense forests of pine, with beautiful, eharmiug scenery ; next below, in altitudes from 
5,000 to 6.400 feet, follows a belt of trees of 30 feet and more in diameter, of from 280 
to 320 feet in hei|;ht, and reaching an age of three to four thousand years ; then snc- 
eeed the fine agricultural valleys of the Sacramento, of San Jos^, San Joaquin, Napa, 
Sonoma, and Tulare, and lastly the sea-coast region. 

Ascending the gpuiually-rising western slopes of the Sierra and glancing at tbe 
other side of the picture, what a contrast is ofiiered by nature to view ! Beyond the 
precipitous eastern slopes a country spreads destitute in the extreme, and instead of 
the game regions of the Sierra is seen a region in which the Jack-rabbit is nearly if not 
quite the only game. From here toward the south, passing the eastern slopes of the 
* Sierra, the Owens Lake and the Panamint Valley to the Coahnila Valley, one finds for 
a distance of 300 miles a dry country, where springs are scarce, and in some cases of 
saline and bitter taste, where the hill-chains exhibit the plain rook, and the valleys are 
made up of coarse sand with scanty yegetation, or in not few instances of naked clay, 
resembling a barn-fioor. 

Now from the Coahnila Valley to the westward, crossing the Say Bernardino and 
San Jacinto Mountains, the flourishing oases of San Bernardino and Los Angeles are en- 
tered. Here are grown — ^ith artificial irrigation— the orange, the almond, the fig, the 
castor-bean, mulberry, olive, lemon, the pepper-tree, the palm, and the grape-vine. 
Three millions of oranges are annually produced at Los Angeles, while the wme-pro- 
duction of that county is estimated at 1,000,000 gallons. As there is an overproduc- 
tion of wine, considerable quantities of grapes are exported as raisins, or serve for 
manufacture of syrup and grape-su|^ar. Again, what a strange contrast those tropical 
gardens present with the barren hills of the vicinity of Los Angeles ! Nature here 
takes her vacation in summer-time, the vegetation sleeps, the grass dries up and dis- 
appears, and only when assisted by art she develops her tropical powers. In winter, 
however — if a warm season with frequent showers can thus he denominated — the hills 
and valleys of the coast counties become covered with rapidly-developing verdure. 

The peculiarity of the California climate exercises considerable influence on agricul- 
tural pursuits, and demands a mode of farming different from that of Europe and the 
east or America. Plowin|{ is not possible during the summer, dryness baking the earth, 
and the farmer has to wait until the rainy season has set in and softened the soil. The 
prolonged dryness of the summer>season is not favorable to the cultivation of Indian 
corn, (without irrigation,) hence such cereals as soonest mature form the principal 
object. Wheat stands foremost in the California farming, then follows barley. Of less 
importance are com, rye, oats, and buckwheat. Tobacco, potatoes, sweet-potatoes, 
tomatoes, sugar-cane, hemp, flax-seed, mustard, hops, castor-beans, cotton, and frait^ 
trees are also cultivated to a moderate extent. 

The middle and northern counties are the principal wheat-pn»ducing regions, wbile 
the southern ones, depending exclusively on irrigation, raise comparatively mors com 
and less wheat. 

Another peculiarity produced by the climate is/seen in connection with the produc- 
tion of grasses, whose propagation depends solely upon the annual germination of aeed» 
and not, as elsewhere, principally upon the spreading of the roots. 

In California the roots dry up during the prolonged rainless season, and thus lose 
their vital power. Here meadows similar in character to those of the East are un- 
known, whose turf is an overproduction of living grass-roots. The grass crumbles. 
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stem and seed fall to the ffroood ; and while the nniDformed eye of the straneer looks 
iB vain for the grass, cattle and sheep still find sabsistence on the apparently barren 
soil. Bat as the prodaction of hay is naturally limited, a substitute was introdaced, 
namely, the perennial alfalfa or the Chilean clover, (Medicago «attva,) which allows re- 
peated cutting in summer. Its rootjp penetrate much deeper into the soil than those of 
the ordinary grasses, and hence survive a drought much easier; it is in this respect, of 
course, much preferable in counties with dry climates. However, nobody will deny- 
that alfalfa is inferior to our eastern clover, the proportion of woody fiber being much 
larger. Also wheat and barley-straw, (nuthrashed,) called " hay " in California, is used 
as a substitute for the natural grasses. While a great production must readily be con- 
ceded, especially to Middle and Northern California, the drawbacks cannot be under- 
rated at the same time, of which, for instance, the great number and destructive habits 
of the gopher (Sperm€philu9 Beecheyi) is not a small one, undermining the field and 
gnawing off the roots of the cereals. 

A considerable share of wheat and barley is raised in volunteer* crops, but it is a 
poor method, and onljr the lazy fanner's way. As irrigation — especially in the south- 
ern half of the State — ^is an imperative necessity, consequently good farming country is 
not cheap, and all the lands wnich are supposed to be suitable for production of grain 
have passed out of the control of the Government, and large tracts are held by a few 
private persons. However, there is prospect that tnese lands will finally be subdivided, 
and thus the existence of a denser population made possible. 

Near Santa Barbara and. Los Angeles an acre of good land is worth |150 to $200; in 
the vicinity of San Bernardino not less than $100, and this in face of the fact that 
sometimes in dry years the crops are a failure, the creeks for irrigation running dry. 
Artesian wells, it is true, are sunk easily at San Bernardino ; there are over 100 with a 
depth rarely exceeding 140 feet, but they are not practicable on the higher country 10 
miles from town. The fine oasis of San Bernardino is one of the few spots of San Ber- 
nardino County that are valuable, the larger part of it belonging to the Mohave 
Desert. 

As might naturally be expected, the settlements in Southern California are not large, 
facilities for irrigation being limited. 

Another noticeable fact is the absence of forest on the Coast ranges, which to an alti- 
tade of 3,000 feet are mainly covered with brush. Neither exist forests of any material 
extent upon the islands of the Santa Barbara Channel; upon one of them — ^the island 
of Santa Cruz— Dr. Rothrock, Mr. Henshaw, and myself passed nearly a week, t 

THE ISIAND OF SANTA CRUZ. 

This island covers 73.4 square miles and is of mountainous character; the highest 
peak la Devil's Pe|ik, with an altitude of 2,700 feet. Anacapa and Sauta Rosa Islands 
are seen in immediate vicinity. While the islands San Clemen te, San Nicolas, San 
Miguelt Anacapa, and Santa Barbara belong to the United States, Santa Cruz, Santa 
Rosa, and Santa Catalina are private property. All the islands of the Santa Barbara 
Channel were discovered in 1542, by Juan Rodriguez Cabrillo, who was sent out by the 
Spanish governor of Mexico on exploring voyages. 

The names first given to these islands were repeatedly changed, making it difficult 
to follow the later Spanish writers. Cabrillo died while on one of the islauds — proba- 
bly Santa Cruz — and was buried there. Besides the islands mentioned, Cabrillo pre- 
tended to have discovered six others southwest of San Clemente, which, however, never 
were seen by subsequent explorers. Whether those six islands really existed and sank 
afterward below the waves of the ocean, or whether they were an ambitions inven- 
tion, eann<it be decided. The reporter of Cabrillo's voyage says : " £1 18 Febero, 
1S43, conviento N. £. corri^ron al SO (de la isla San Salvador) en bnsoa de otras islas 
qne habia; vi6ron seis, nnas grandes, otras pequefias, y sin tocar en ellas signi^ron al SO." 
To this a Spanish historian t of the last century makes the following remark : *' No se 
paede saber quales scan estas islas, que vi<S Cabrillo, pnes al rumbo SO de la isla San 
Salvador 6 San Clemente no las hay ni se tiene noticias de ellas." (On the 18th of Feb- 
mary, with northeast wind, they sailed in southwesterly direction from the island San 
Salvador in search for other islands, which indeed existed ; they saw six, one large and 
others small, and without touching them coutinned to the southwest.) 

Remark of the historian : *' The islands Cabrillo saw are unknown ; for there are none 
in eziBtenoe southwest of the ialand San Salvador or San Clemente, nor do we have any 
notice of such." 

Tlie islands are chiefly of volcanic origin, while at Santa Cruz the heights consist 
of trachyte and traohydolerite ; the valleys are covered with Quaternary deposits of 
clays, sands, and conglomerate. Where the latter form the coast-rock it succumbs 

* The local expression for spontaneous. 

t Thanks are due to Lieut. Commander H. C. Taylor, of the Coast-Survey steamer 
Hassler, who kindly conveyed us from the coast to the island and return. 
t Relacion de la viaje por las galetas. 
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ffradiially to the power of the waves. There exist unmistakable signs of the island 
having been subjected to repeated changes of level. 

The vegetation of Santa Cruz is scanty; grass is gradually disappearing before the 
clean sweep made by the sheep-herds, whilst cactns, especially Opuittia, is spreading 
more and more. The mountain-sides are here and there covered by small patches of 
pine, while the low brush attempts in vain to conceal the barren rock, prominent in all 
the hills. It is said that formerly the entire island was covered with forests ; whether 
true or not, one fact was observ^ by us, namely, that roots of pine trees exist in the 
loose soil of the west'Oru shore, where no trees in wide circumference occur at present. 

Like the vegetable, the animal life is restricted to comparatively few species. Wild 
hogs are said to roam in great numbers, the progeny of tnose introduced by Sebastian 
Viscaino, (1606.) Wild cattle are also said to occur. The most interesting anim^, 
however, is a fox, ( VuJpes IHioraliSy Baird,) not larger than a house-cat, and found 
solely on the three islandtt of Santa Cruz, Santa Rosa, and San Miguel. It agrees in 
almost every particular, except in size, with the twice-as-large Fulpe$ Virginianui 
of the mainland. The principal food of this small fox consists of grasshoppers, as Mr. 
Henshaw ascertained by dissectioo. There can be hardly a doubt that this animal 
was gradually produced by the diminishing of the size of the common fox, which 
searched on that island in vain for a more substantial food than grasshoppers, nothing 
else being attainable ; and thus furnishing an argument in support of the theory of 
transmutation of species by isolation, recently advanced by Moritz Wagner.* Truly 
there are sea-birds whose eggs would be welcomed by this fox, but these birds are too 
cunning not to pick out the most secure spot for their young. The sheep existing on 
the island, introdaced but very recently, are large enough to resist attack. 

However, there exist a number of other species of animal life isolated upon these 
islands, as pointed out to me by Mr. Dall, engaged as naturalist for a number of years 
npon the Pacific coast. On the Santa Barbara Island is found a species of snail, 
(mnneya notabilis^) not found upon any of the other islands, (not on Santa Catalina, as 
stated in one publication.) Another snail {Helix facta) is peculiar fo three islands, viz, 
Santa Barbara, San Nicolas, and Santa Catalina. Helix Gabhii is only enconnterod on 
San Clemeute and Santa Catalina, while Helix Tryoni is limited to Santa Barbara and 
San Nicolas Islands. None of these snails occur on the mainland. 

While these facts can only be satisfactorily explained by a gradual transmutation of 
species by isolation upon the islands, where the struggle for existence was diminished 
and the enemies were few, we have a case of a somewhat different kind in a amall 
green crab, cklorodiuSj inhabiting shallow sea-banks near the coast, which, on several 
points west of the town of Santa Barbara, has migrated into the swampy flats, sepa- 
rated now by deiiosits of sand from the ocean, and accustomed itself to live out 
of the water the most of the time, under which circumstances soma changes have be- 

§nn, esjiecially noticeable with the shears and legs, which have attained a stronger 
evelopment in consequence of their employment in digging holes, which art the 
animal has acquired. 

Forty years ago Santa Cruz came into possession of several Califomians who estab- 
lished a sheep-ranch on it, and brought the last remnant of the aborigines across to 
the mainland, where they scattered and disappeared among the multitude. The 
g^Aves and kitchen middings left behind on the island were the subject of exanDiina- 
tion by Paul Shoemaker, employed by the Smithsonian Institution, while some of those 
upon the mainland were discovered by Dr. Yarrow, Dr. Rotbrock, and Mr. Henshaw, 
ot your survey, and the rich treasures conveyed to Wasbinjjton. 

During the stay on the island the mornings were foggy, with southwest winds, while 
the northwesterly breeze of the afternoons brought clear weather. The peculiar 
changes in the height of the tides are a subject of great, interest, one of the two high 
tides being much the higher in twenty-four hours. A full account of this peculiarity is 
found in the report of the Superintendent of the Coast Survey, 1853. The ** southern 
swell " is another fact important for navigation in those regions. 

THE MOHAVE DESERT. 

In former times the whole country between the Missouri River and California was 
termed the " Great American Desert.'' As population spread toward the West, seek- 
ing new homesteads, it was discovered that immense areas of that so-called desert 
were fine arable land, notwithstanding the absence of trees. What immense tracts of 
Nebraska, Dakota, and Eastern Colorado have since been reclaimed I The opinion 
gained ground of the non-existence of a desert upon this continent ; the assertions that 
there exist true deserts were and are still ridiculed in books and newspapers. But 
such is the fact: there are tracts in Nevada, California, and Arizona that rival the 
Great Sahara in every particular, except in the number of square miles. The naked 

* Mr. Ridgeway has described recently eight new species of birds from the island of 
Guadaloupe, 200 miles southwest of San Diego, which may be cited as another argu- 
ment in favor of this theory. 
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hills, the barren, Btony plains, the sand-storms, the cload-bursts, the intense beat, the 
daily £reat contrasts in temperatare, the dryness of the air, the singular forms of the 
scanty vegetation, the bitter and salty waters, the saline efflorescences, the mirages, 
the dried-up lakes, all prove the existence of a true desert. 
Three subdivisions oi the former so called '* Great American Desert'' may be made : 
First. The treelesa, grasa-oovered plains (llanos) of Nebraska, Dakota, Western Kansas, 
Eastern Colorado. 

Second. Semi-deserts. Trees are absent and grass is scanty below altitudes of 4,500 
feet, but low brush is plentiful, as atriplex, (grease- wood,) artemlsia, (sage-brush,) 
aplopappns, ephedra, yucca, cactus. In this category belong Northwestern Texas, 
{lltmo9 e*tacado8, or staked plains,) Western Indian Territory, and those portions of 
New Mexico, Nevada, Utah, and Wyoming that have less than 4,500 feet altitude. As 
these latter Territories are traversed by many mountain-ranges and plateaus of consid- 
erable altitude, (from 5,000 to 9,600 feet,) extensive oases are formed, with fine grass, 
many streams, and dense pine forests, permitting numerous settlements. The traveler 
cannot sufficiently admire the great contrast between the beautiful vegetation of the 
forest-covered mountains and the arid plains at their feet. The fact is that the small 
amount of rain visiting those Territories is principally deposited upon the mountains, 
which, being cooler than the vaUey, nearer to the clouds, and attracting them by grav- 
itation, receive the precipitates. Furthermore, the relative humidity of the mountain- 
air is higher, the average temperature being lower ; hence the splendid development of 
vegetation finds a simple explanation. 

Third. True deserts. The rain-fall is so limited that the vegetation sinks to a mini- 
mum, and disappears in some instances altogether. To this class belong the Painted 
Desert in Northeastern Arizona and Southern Utah, the Gila Desert in Southwestern 
Arizona, and the Mohave Desert, comprising Southeastern California and the south- 
western corner of Nevada. Lower California, although a portion of Mexico, belongs 
geographically to the Mohave Desert. Said three deserts would form one coherent 
great tract if the plateau of Central Arizona, of an average altitude of about 7,000 feet, 
and extending from the Sierra Blanca, in Southeastern Arizona, to the Cerbat range in 
the northwestern portion, and comprising the PinalefLo and Pinal Monntains, the 
Mogollon Mesa, the San Francisco Forest, and Bill Williams's Mountain, did not inter- 
vene, forming a part of the Colorado Plateau, and representing a splendid ^reat oasis, 
with immense forests, luxuriant meadows, and numerous springs and mountain-streams. 
It is difficult for the imagination to conceive any greater contrast than that existing 
between the Mogollon Mesa and Death Valley. 

The Mohave Desert is by no means avast plain with loose saud, or a system of sand- 
dunes and rocks, but forms an almost uninterrupted series of hill-chains, valleys, and 
mountain-ranges. The latter increase in height the farther north they are situated, 
the Inyo and Panamint ranges reaching 9,000 to 10,000 feet altitude, while the Provi- 
dence, Opal, Payute, and Dead Mountains, of the central portion of the desert, reach 
5,000 to 6,000, and the Chocolate, Chuca valla, and Riverside Mountains, of the southern 
portion, average hardly 4,000 feet. 

In regard to the intervening valleys^ a marked distinction between deep and shallow 
basins becomes manifest. Death, Salinas, Owen's, Panamint, Ivaupah, and Coahuila 
Vallevs are examples of the former, representing deep depressions, while the more com- 
mon form is that of a plain, gradually ascending toward the mountain-slopes. 

Next to the mountains and valleys the oases come into consideration. There is, 
however, only one of great importance, the valley of the (Jolorado Biver, after which 
follow the valleys of the Mohave and Virgen Rivers. Besides these, smaller oases, cov- 
ering a few acres and caused by a spring, occur, although in limited number. Los 
Toroe, Dos Pal mas. Hundred Palms, Whitewater, and Agua Caliente, all in the Coahuila 
Valley ; Bitter Springs, 20 miles north of Callville ; Indian Wells, Granite Wells, Co- 
yotehole, Little Lake, may be mentioned. Next to these, the higher mountain-ranges 
may be said to change into oasis-like regions above an altitude of 5,000 feet, verdure 
becoming plentiful, springs are met, and game (mountain sheep and deer) easily find 
existence. 

The Opal Mountains, with Trance Spring, and Ivanpah, the Payute, and Providence 
Moaotains, with the mining district New York, the Cerbat range, with Mountain and 
Qaail Springs, deserve here especial mention. 

The altitude in which the oasis region begins increases toward the north, and the 
Inyo range, although reaching nearly 10,000 feet in height, gives an example of an un- 
paralleled scarcity of water, comparing in its vegetation tinfavorably with the mount- 
ains farther south. In these northern portions of the Mohave Desert are situated the 
Salinas and the dreaded Death Valley, the latter 130 miles long, 15 to 40 miles wide, 
and in part 200 feet below the searlevel. The Telescope and Panamint ranges separate 
it from the Panamint Valley, a hot and deep basin, with a soil of barren clay in the 
central portion and of gravel in the peripheral parts. 

It 10 a singular and favorable coincidence that in both Death and Panamint Valleys, 
where no springs are fed by rains, hot waters issue from the bowels of the earth, thus 
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supply ing what meteorologioal conditioiiB refaae. The neighboring Owens Valley, 
bordered by the Sierra Nevada on the west, by the Inyo range on the eastj represeDto 
an oasis, with the two settlements Lone Pine and Independence. It is traversed by tbe 
Owens River, one of the few streams originating npon the eastern and preoipitoos 
slopes of the Sierra Nevada. 

Borne distance south of Panamint and Death Valley the Ivanpah Valley is situated. 
Tills is a deep depression between the Payute and Opal range, from which it receives 
the drainage. It exhibits in an excellent measure the elutriating influence of the wa- 
ter, for, from the coarsest gravel along the base of the mountains to the fine day in 
the middle of the valley, a thll series of transitions is met with, affording a large belt of 
good soil for agricultural pursuits, if water for irrigation could be obtained by artesian 
wells. A fair test in this direction should be made, as the mountains on either side are 
of considerable height, and receive in summer-time a moderate amount of aqueous pre- 
cipitates. 

£ast of the Ivanpah Valley, between the Payute Range and Dead Mountain, extends 
a shallow, plain-like valley of much higher altitude (3,s90 feet) than the former, (2,700,) 
with gravelly surface. 

The next great basin east from there is tbe valley of the Lower Virgen, with an 
averaf^ altitude of 1,300 feet, and groves of mesqnite trees fringing the river margins. 
The river is but small ; its waters contain a reddish mad in suspension, and snlphata 
of soda, lime, and magnesia in solution, to such extent that the taste forbids its um; 
hence the absence of settlements. For farther particulars the reader is referred to the 
chapter on the ** analysis of mineral springs and saline waters.^ 

South of this vallev, in the northeastern corner of Arizona, extends the great 
'* Detrital Valley,^ or the " Forty-mile Desert," from the Colorado River to the foot of 
the Cerbat rauge, bordered on the west by tbe Blue Ridse Mountains, and ooverin;^ 
an area of about 1,1^ square miles. Bleached bones of norses and cattle, graves of 
perished persons, tell of the dangers of that stretch ; dangers mnch greater in proceed- 
ing toward the river than in tne opposite direction when passing toward the far 
mountains ; in the latter case higher and cooler regions are before the weary traveler; 
in the former, he is descendiu^ gradually to the hot and deep Colorado Valley, the 
fatigue and thirst thus increasing enormously, and death overcoming in not few 
instances those who have approached to within a few miles of the longed-for river. 
The greater portion of the '' Forty-mile Desert " is of gravelly surface, strewn 
over with bowlders. The scanty vegetation is formed by Larrea Mexyyana, Tuctn 
hrev\foliaf Eckinooactus oylindraoetUf and Atriplex, Along the base of the Cerbat range, 
however, in altitudes of 3,600 feet, good bunch-grass makes its appearance, and a few 
hundred feet higher up the excellent mesquite grass, {Bouteloua aeelariOy) Holooantha 
acacia. Tunipenu contribute to improve the floral aspect. 

The two important springs on the northern slope of the range are Mountain Springs, 
issuing from basaltic rocks, and 10 miles farther west, Quail Springs, from granite. 
At the latter a family recently settled, supporting themselves by stock-raising and by 
selling the water of their improved spring to travelers and teamsters. Twelve miles 
sonthwest of Quail Springs, in the foot-hills, is situated the now-abandoned mining 
settlement Chloride, consisting of about thirty adobe buildings. It was founded in 
1870, and inhabited only for five years, when the yield of the mines diminished. Four 
miles southwest from this place is the now-flourishing mining settlement Mineral 
Park, a designation that certainly is not derived from a park-like condition of the sur- 
roundings. 

The most eastern portion of tbe Mohave Desert comprises the northern part of Los 
Angeles County and the southern part of Kern County, and is traversed b^ a branch 
of the Southern Pacific Railroad. For great distances the only relieving sight in the 
sand-waste are isolated specimens of Yucca hrevi/olia, a plant that, singularly enough, 
has caused the name " Palm Plain." What a sweet deception for the unprejadiced 
who looks here for palms I 

The largest valley in the southern portion of the Mohave Desert is the Coahnila 
Valley, being 90 miles long, 10 to 30 miles wide, and in part below the level of the sea. 
Beginning with the San Gorgonio Pass, it separates the San Bernardino from the 
Jacinto Mountains, and widens out toward the dry-lake bottom in its southern por- 
tion« where it is joined by the so-called " Colorado Desert,'' the low, hilly, barren 
stretch connecting this valley with the month of the Colorado River. Whilst the 
mountains near San Bernardino are clad with extensive pine forests and the lower 
Jacinto Mountains with a good deal of pifion, the Coabuila Valley presents a most 
desolating sight; its northern portions consist of a system of sand-dunes and sand- 
hills, whose formations are caused by the wind heaping the sand around every object 
higher than the soil — ^a bush, for instance, as the stunted acacia — while its southern 
portions of bare clay are covered with patches of saline efflorescences. 

Fortunately there are a number of oases to relieve the monotony ; the large ones, 
Toros and Martinez's, covering several square miles. At Toros, situated at tbe foot of 
tbe steep eastern slopes of the Jacinto Mountains, water is reached at a depth of 3 
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feet ; grass is plentiful, and cattle roaming between the little groves of meequite pro- 
dace a most refreshing sight after the long march through the deep sand. At Mar- 
tinez com is raised with success, while our surprise reaches its maximum by the sight 
of palm trees (BraJiea) in the little oasis Dos Palmas. I think it not improbable that 
artesian wells ould be bored with success, and large tracts of the barren sand con- 
verted into productive fields, north of the clay flat above mentioned. Between the 
Coahuila Valley and the Lower Colorado extends the broad divide of Chukavalla, with 
an elevation of 2,500 feet. Nowhere in the desert have I seen the dry-washes covered 
with such well-developed vegetation as here, and it appears almost like a contradiction 
of nature when we see them side by side with the stony plain, whose scanty vegeta- 
tion mainly consists of isolated specimens of Larrea Mexicanat Fouquieria aplendenSf and 
Opuittia ramosisHma, Looking at the spendid acacia trees of the dry-washes, one easily 
forms the opinion that water must be struck at a moderate depth ; but, alas, attempts 
have failed to confirm this supposition, and in one case (at Mule well) water was found 
at a depth of not less than 80 teet. A large spring issues at the western foot of Chuk- 
avalla Peak, and here an individual has squatted who ekes out a livelihood by keeping 
the spring in good condition and selling the water to the travelers. The graas found 
in the neighborhood of the peak is gathered and sold to teamsters and emigrants. This 
man communicated a fact worth recording. He states that there lives in the grass » 
peculiar insect called oaoipo mocho by the Mexicans, (the insufficient description given 
points toward a Ph<umidaj) which being of a green color, and therefore not being dis- 
tingoished by domestic animals, and eaten, produces death in less than twelve hours. 
As no occasion was offered to collect it, attention of traveling naturalists is here called 
to the fact for investigation. 

From Chukavalla Peak northward to the Mohave River extend a series of low mount- 
ain ranges and shallow valleys, almost destitute of vegetation and water. It is a dan- 
gerous undertaking to cross this stretch in summer-time, and several parties who at- 
tempted to pass from San Bernardino in a direct easterly Ijne to the Colorado have 
never been heard from. Two years ago an enterprising man, intending to establish a 
short road to Arizona from that town, succeeded in crossing with a wagon provided 
with sufficient water for himself and animals. 

BOTTOM-LANDS OF THE LOWER COLORADO. " 

The Colorado River may justly be termed one of the most remarkable rivers of the 
world. Where else exists a stream that cuts its way from 3,000 to 6,000 feet deep 
through solid rock Y Where else such a vast system of gig&ntic cafions, impressing the 
beholder with admiration and awe Y 

Great as appears the scientific interest attaching itself to this river, the value for 
agricultural purposes is small compared with the immense stretch of country it tra- 
verses. After its formation by the Green and Grand Rivers, it enters the far-famed 
Great Cafion, 280 miles in length ; then, after a stretch of 48 miles, the Bowlder Ca&on, 
20 miles long and. 500 to 2,000 feet deep. Leaving this cafion at the ruins of the Mor- 
mon town, (Callville,) it traverses but for a short distance an open country i^nd enters 
the Black Cafion, about of the same dimensions as the former. The next cafions are 
those of the Needles, 90 miles farther south ; one at Mount Whipple ; and another be- 
tween Ehrenberg and Fort Yuma. 

From the mouth of the Great Cafion down to Fort Mohave the sole bottom-land is 
Cottonwood Island and vicinity, the banks of the river being generally very high and 
the country rocky. This island, 6 miles long and alyut one-quarter mile wide, is the 
abode of a number of Payute families. A small farming settlement could find a floor- 
ishing existence here, where probably over several hundred acres of good alluvial soil 
are covered with mesqnite, cotton wood, and grass. Farther down the river is situ- 
ated the now-abandoned settlement Hardy ville, 5 miles north of Fort Mohave, and 
here the bottom-lands gradually begiu to expand and form a most valuable oasis. The 
river branches out here and there, forms lagoons, and spreads its waters through the 
soil. The fine corn-fields of the Indians and the groves of mesqnite bestow an aspect 
on the valley which is, the more pleasing in the contrast it affords to the destitution of 
the adjoining country. The wide valley, whose present inhabitants are three white 
settlers and several hundred Mohave Indians, commences at Fort Mohave, extends 25 
milee to the southward, and terminates at the Needles, a portion of the Mohave range, 
through which the river hi^ washed a cafion. South of that range exist several other 
large valleys, well suited for subtropical farming, and reaching in places a width of 
10 to 15 miles. The shifting of the nver-bed, it is true, is a great drawback — the set- 
tlement and military camp (La Paz) had to be abandoned on that account ; but engi- 
neering skill could probably remedy this. A portion of that region is at present an 
Indian reservation ; but the extent of the bottom-lands are great enough, especially 
sonth of the Riverside Mountains, to support thousands of settlers. The climate, al- 
tbongb very hot daring four months, (Jnne to September,) presents no serious draw- 
back, as the inhabitants of the small town of Ehrenberg can testify. The soil is rioh 
In the chemical combinations required for fertility, and only in small patches rather 
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imperyioas, containing too large a proportion of clay. In some places, also, it contains 
small qaautities of chloride of sodiam and sulphate of lime. A specimen of a somewhat 
clayey soil, 6 miles east of Ehrenberg, was analyzed, with the following resalt : 



M&^nioal c(mdition : 



Silt 
Cla 



58.30 

34.20 

Hydroscopic water 3.65 

Chemically-boand water 8,91 



dros< 



99.06 
Chemical constituenU : 

fPotassa 0.883 

Chloride of sodiam 2.047 

Soda 0.182 

Carbonate of lime 9.264 

Sulphate of lime 1.321 

Phosphoric acid 0.151 

Oxide of iron ? 

i^ Alumina > '"* 

Insolnble in hydrochloric acid 77.2 



Is 



5.160 



The river itself carries the fertilizer for the soil, a reddish mad, (hence the name 
Colorado,) in some respects resembling that of the Rio Grande in New Mexico, (see Part 
YI, Vol. Ill, Geographical Sarveys west of the One-hnndredth Meridian,) and that of 
the Nile in Egypt; its quantity varies from 0.1 to 0.5 per cent, of the water. After 
standing several hours the clear water can be drawn from the sediment, and if the 
former be now evaporated^ leaves 0.14 gram solid residue of a weak alkaline reaction, 
due to a small quantity of carbonate of soda. The larger part of this residue consists 
of sulphate and chloride of sodium ; also traces of lime, magnesia, potaesa, and phos- 
phoric acid are present. 

This amount of mineral matter is too small to impart any taste to the water, which 
may be drunk directly from the river, though discolored with mud held in suspension. 
The same is not true of water from the wells sunk in the adjacent bottom-lands, which 
generally yield brackish water. 

In the following table A the composition is given of the Colorado mud collected at 
Cottonwood Island, and compiured with the mud of the Rio Grande and Nile : 

Tabub a. 



CoDBtiiaents. 



Hygrosoopio water , 

Chemioaliy bound water , 

Solabfe in h jdrochlorio acid : 

Potasaa 

Soda, with trace of lithia , 

Lime 

Carbonate of lime 

Magnesia 

Oxide of iron 

Alnmina 

Photphoric acid 

Snlpnni-io acid 

Oxide of manganese 

Inaolable in hydrochloric aeid . . . 



6 



3.27 
1.14 

a 103 

a 074 



12.50 
0.69 



2.26 
0.146 

trace . 

trace . 

78.1 






O 

o 






1.690 




3.122 




0.284 


0.166 


0.064 


0.022 


1.479 


1.723 


5.190 




0.0W 


6.046 


3w640 
1.308 


a804 


0.092 


0.143 


trace . 


trace. 


82.55 





None of these sediments contain more than traces of organic matter, another proof that 
the fertilizing properties mainly depend upon the inorganic material. It will be seen 
that the Colorado mud contains less potassa than the others, while the amount of 
phosphoric acid is larger. The proportion of carbonate of lime is unusually large in 
the Colorado silt, which is certainly a favorable circumstance. Its presence is due to 
the immense limestone beds throngh which the river flows. 

Of the few streams of Eastern California, the Mohave River is doubtless one of im- 
portance. Rising in the San Bernardino Mountains, it takes an easterly course and 
thus forms a natural highway across the desert to Arizona. Between the sources and 
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Ita final sink it dissppean five times in the sandy bed and re-a^pears a«iin, remaining 
in some places for ten or more miles nnder groand. In an af^ricalturai point of view 
the valne of this stream is bnt small, and only the npper third, where a number of 
ranches at present exist, is worthy consideration. 

The bottom-lands are not of great width, bnt the soil is one of the best, as revealed 
by the analysis of a specimen taken in the vicinity of Point of Rocks. 

Mechanical condition : 



Gravel 23.70 

Sand 28.00 

Silt 34.80 

Clay 8.60 

Hygroscopic moistare 0.53 

Chemically bound water 1.41 



a * 
o o 

OQ 



Chemical constituents : 

Potassa 

Soda - 

Magnesia 

Carbonate of lime 

Oxide of iron ? 

Alumina 5 

Phosphoric acid 

Sulphuric acid 

, Chlorine slight 

Insoluble in hydrochloric acid (granitic) 



97.04 

0.214 
0.093 
0.042 
1.914 

2.200 

0.247 

0.007 

trace. 

92.6 



OV THE NATURE OF THE SOILS IN THE DESERT. 

If npon entering desert tracts one observes an unusually coarse, pebbly surface, and 
on the other baud a smooth and hard one, like that of a pavement, the inquiry is nat- 
urally made how these two extremes happen to touch each other here, while the nor- 
mal state of the soil appears to be wanting. One needs not to be long in the desert to 
learn the cause of this. It lies in the action of the sweeping winds upon the dry sur- 
face not protected by vegetation. For example, should rain cease to fall in a fertile 
country, the first consequence would be the disappearance of vegetation, the next the 
drying up of the soil ; whereupon the action of the sweepin^^ winds becomes manifest 
by carrying away from the sunace of the good soil the fine silt as well as the clay par- 
ticles, which not only contain the principal amount of the fertilizing combinations, 
but also are the means of retaining the hygroscopic moisture in the sou. Finally, the 
oDce fertile fields will present the appearance of a plain of coarse pebbles, underneath 
which, however, the original soil has preserved its composition. (See below, subsoil of 
Cbokawalla Plain, B.) On the other hand, soils with over 50 per cent, clay, bake by 
the increasing dryness, harden, and crack, resist the sweeping power of the winds^ and 
remain intacC Such soils, however, although generally rich in the principal fertilizing 
agencies, are wanting in porosity and are not suited for agriculture. (See below, D.) Only 
in cases where the sweeping winds are shut out by mountains, or where moisture is 
spread by a river through bottom-lands, do the soils preserve their original surface- 
conditions. 

In the following the mechanical conditions of several desert soils are given: 



D. 



Pebbles 

Sand 

Silt 

Clay 

H3rpro0oopic moiBtnre. . . 
Ch«miciUiy-boaDd water 
Orgaoio matters 



A. 


B. 


C. 


50.9 


46.01 


11.00 


33.1 


19.03 


83.01 


10.4 


2a 05 


82.03 


4.3 


3.01 


4.04 


1.34 


fi.65 


0.49 


0.50 


0.31 


a98 


Kone. 


None. 


None. 



None. 

22.00 

30.01 

40.08 

a 01 

3.84 

None. 



A« — Soil of the " Forty-mile Desert" near the slopes of the Cerbat Range, taken one 
foot deep : the surface is a mass of pebbles, while the subsoil shows nothing abnormal. 

B.-— Soil of Chnkawalla Plain ; surface exclusively consisting of pebbles and bowl- 
ders. The subsoil, however, exhibits no abnormal mechanical conditions, as the above 
fignres show. 

C. — Fine silt soil of Ivanpah Valley, protected against the sweeping winds by the 
Payote Range. The very surface of a portion of said valley consists of fine soil. 
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D. — Soil of a "dry lake^' io the vicinity of Grapeviae Raaoh, (5 miles north of Mo- 
have River valley,) perfectly bare and baked by toe drynew; its chief mass being cUy. 

The above figures show that a certain, though small, proportion of hy^poscopic moiit- 
nre was still retained, notwithstanding the great dryness of these regions. This ex- 
plains why some vegetation can socceed in finding existence. Another fact is the sb- 
eence of organic matter, {kumWy) which cannot surprise us, if we consider that ike 
latter is formed by decaying vegetation. In the desert, however, no true decay takes 
place; the small amount of vegetation present dries up after it dies without forming 

That a soil which from its barrenness would impress the visitor with an idea of io- 
feriority, still may be well provided with the fertilizing combinations, may be seen 
from the analysis of the subsoil of Chukawalla Plain, (east of Coahuila Valley :) 

Potassa 0.281 

Soda 0.172 

Carbonate of lime 2.043 

Magnesia 0.176 

Oxide of manganese trace. 

Alumina, T c jqq 

Oxide of iron J 

Phosphoric acid 0.166 

Sulphuricacid 0.00824 

Chlorine traces. 

Insoluble in hydrochloric acid, (chiefly granitic) 91. d 

Here the phosphoric acid and potassa are present in quantities expected in good fer- 
tile soils. 
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REPORT ON THE GEOGRAPHICAL DISTRIBUTION OF VEGETATION IN THE MOHAVE 

DESERT. 

UNirKD States Engineer Office, 
Geographical Sorvets west of the IOOth Meridian, 

Washington, D, C, February 14, 1876. 

Dear Sir : I have the honor to submit herewith a report upon the distribution of 
vegetation in the Mohave Desert. Inasmuch as conditions have been observed, rarely 
occurring elsewhere, the report may proye of some special interest. 

Thanks are due to Dr. Vasey, botanist of the Agricultural Department, who kindly 
determined a large number of the species collected. 
Very respectfully, your obedient servant, 

Oscar Loew. 
Lieut. Geo. M. Wheeler, 

Corps of Engineers, in charge. 



The zones of vegetation appear to be more sharply defined in a dry country than in 
one blessed with sufficient rain. With regard to the Mohave Desert, not only the lower 
and the upper lines of these sones are found very marked, but also the change of llora 
with the latitude. 

A decrease in latitude is connected in the Mohave Desert by no means with an in- 
crease in altitude, as is the rule in most climates; and with some plants Just the re- 
verse can here be observed. Thus you find the piQon {pinus edulis) upon the San Ber- 
nardino Mountains in an altitude of ^,000 feet and latitnde 34<^ IO', while In latitude 
36^ this tree is not seen below 8,000 feet altitude. Quite an analogous case was ob- 
served by parties of your expedition in 1874. The lower line of the pifion is found in 
Southern Colorado to be of 200 feet higher altitude than in Southern New Mexico. 
The distribution of vegetation in the dry regions is determined more by the relative 
humidity of the air than by the mean temperature or atmospheric pressure. 

The southern portion of the Mohave Desert has more ram than the northern, and 
this is the main reason that the ranges of the latter are distinguished by a great degree 
of barrenness even in considerable heights. If a line were drawn irom the Gulf of 
Mexico to west-northwest, oneeasil v conceives how the more northern portions of the Mo- 
have Desert, comprising Death Valley, Panamint Valley, Funeral and Telescope Ranges, 
and a great portion of Invo County, California, fall beyond the reach of the moist 
monsoon, (see Chapter on the Meteorological Conditions of the Mohave Desert;} hence 
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sammer rains seldom fall ia that part. If, on the other hand, is takon into oonaidera- 
tion the Sierra Nevada, with nearly 15,000 feet altitude, bordering the northern por- 
tions of the Mohave Desert on the western side, we can again understand why the 
northwest winds pfevailing in winter time arrive deprived of their moisture in the 
desert, and hence the scarcity of winter rains. 

That soma plants depend, as the main condition of their existence, upon very dry 
climates, is proved by the Larrea Meieioanaf a plant that grows in considerable number 
in many parts of the Mohave Desert, but not in a single specimen in the coast coun- 
ties ; indeed, standing on San Qorgonio Pass, that forms a i^int of separation between 
the desert and the coast region, you may see many specimens of this plant on looking 
toward the etuif but not a single one between this point and the coast to the westward. 

Most striking, also, is the sudden disappearance of the Yucca-tree ( Yuooa hrev\folia, 
£ng.*) as soon as the natural boundaries between the desert and the, coast counties are 
crossed. Yet, while this plant is confined to respectively narrow zones of limited alti- 
tudes, the Larrea Mexicana ranges from about sea-level op to 4,400 feet, and is so widely 
spread that it may be assumed that the botanical boundaries of the Mohave Desert 
are defined bj the range of Larrea Mexicana. 

At every mountain-chain crossed, the lower and upper lines of the zones of the most 
striking vegetable forms were determined by a pocket aneroid.t These lines, of course, 
shift somewhat — sometimes several hundred feet — with the direction of the mountain- 
slopes, extent of the plateau, or proximity of deep and hot valleys. The following 
table will show approximately the average zones of the more conspicuous plants. 

Distribution of plants in the Mohave Desert. 



Kame of species. 


AlUtnde of sone. 


Latitude. 


Bemarks. 


Lower 
Uoe. 


Upper 
line. 


Tueea brtv^folia 


3,400 
8,000 
3,000 


4.500 
5,000 
5,000 

3.500 
•2.300 
3.500 
3,500 

800 
4,500 
5,400 


349 to 300 90" 

330 SO" to 350 40^ .... 
Widely spread 

Not north of 33° 40". 

330 30" to 350 40^ 

33oto30o 


On the western slopes of the Pay* 
nte Range, lower line = 4,900. 

In Boatbem recionS) lower Une= 
800. 

Opuntia Strigii, Cerau Berlanditr\ 
Yuceei baeoata, and ^htdra anti- 

gion. 
Prefers lime soils and rocky slopes. 
Very isolated. 


OptaUia ramosistima 

OpunHa arhnreteent 

Oereut gigantnu 

£ehinoeaetu$ euUndraeeua 
Mammaiaria barbuia 


600 
Sea-level T 


Fouquieria tplenderu 

Dalea itpiiuwa 


Not north of 340.... 

Not north of 35^ 10'. 

340 to 36° 90" 

Raofres between 
wide latitudes. 


Otrcidium JUnidum, ParHnsonia 
micrmpkyUa^ Atdepiaa stUfulata^ 
and Acacia Wrightu occapy the 
same regions. 

In southern regions, upper line = 

Hcioeantha Emoryi occupies the 

same regions. 
Upper line about 8,000 in the north- 

em part of Mohave Desert. 


Acacia Soemenana 

Juniperus oeddentalis. . . . 


3,900 
3,000 



While it is seen from the foregoing table how well certain species are fixed between 
lines of altitudes, other species, as for instance, Pectis angustifoliaf Datura meteloideSf 
Cucurinla Cal\fomicaf range between very wide limits ; they were observed in moist 
spots in altitudes of 600 as well as 5,000 feet, their existence depending upon an in- 
creased moisture in the soil. 

The character of the vegetation of the Mohave Desert resembles in many respects 
that of Southern Arizona, especially of the Qila Valley. 

While the changes of the vegetation with latitude and altitude are well marked, 
thoae depending upon the different conditions of the ^^nnd are still more striking ; 
the clay soil, the sandy dry wash, the coarse pebbly plain, the salt flat, the loose sand- 
hills, tne rocky slopes, each nourish a different flora, however poor. In the following 
list, a classification in this direction is attempted : 

The chief representatives of the Colorado Valley from the month of the Grand Cation 
of the Colorado to the southern spurs of the Riverside Mountains, are: AtripUx 
hjfmeniiyitra ; Atriplex polyoarpa; Palafoxia linearis; Fsathirotes ramosissima ; PhysaUs 

* Described but few years ago by Engelmann, (see Clarence King's Report on the Ex- 
plorations of the Fortieth Parallel, vol. 3.) I have never seen tliis most singular plant 
in Texas, New Mexico, or Arizona. 

f Tbese observations comprise the San Bernardino, Opal, Providence, Cerbat, and Col- 
orado Ranges. 
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lohata; Lippia cune{folia ; Aster $pino9ua ; Seibatiia maorocarpa; Ahronia AwutrauikMt; 
Pluekea Sarooatemma ; Algarobia glanduUia, Strombooarpa piifretofN«, (the two species of 
Meaqait-treee ;) StUix lofigtfoUaf TeBsaria bireaUtt BaoAans eaaruleiceMf BaoekarU mIi- 
ofnoj (form dense brash afonff the river-margins ;) MtUvoBtrtim m»rtib6oide» ; DaUtra 
meteUndcB ; Cucurhiia Cal\fiindoa ; Xanikium ftriwiartiiiii ; Sucsda diffMn ; Pameum cnu- 
galli; CMorUalba; Allionia incamata ; Populua monilifera ; Lygodeamia Garrya, 

Flora of the Coahuila (Cabezon) Valley: Baocharis salidna; BaeoharU Ewtorp; 
Aplopawu8 ottric{foHu9; Diooria caneBcent; AlgaroUa glandulo9a; ffaloHaehys ocddor 
talis; Petalonix Thurheri; Mnocgris caric(folia; Atriplex lent\formU ; a palm species, 
{Braheat), 

Flora of the Dry Washes : Cercidinm floridum ; Parldnmmia micntpkjflla ; Chilopnt U**^ 
ari$; Krawteria parv{folia ; Acacia WrighHi; A$ciepiaa aubulata ; DaUa apinoaa. 

Flora of dry sand-hills : Coldenia Palmeri ; PleurapkiM Jamesii ; Enogonmm inflctum ; 
Dricuspis pulchelUiy (sand-grass;) Heptis Emorgi, MammiUaria harhata; Arisiida, (gal- 
leta-grass;) CKUnrizantht rigida ; fotitefona, (sand-grass;) Psaikiroiw annma. 

Flora of the coarse pebbly plain and rooky slopes : Larrea Mancana ; Tucca hreri- 
folia; Opuntia ramoBienma ; Eohinocactiu cyUndraceas ; * Yucca bacata; Atriplex canei- 
cen$; Opuntia arbarescena ; Fouquieria eplendens. 

Flora of clayey soil charged with sodium salts: Halo8taciig$ occidentalia ; SaJicomia; 
Brgzopyrum gpieatum. 

Specific forms of the coast and adjacent regions : F)rankenia grandifolia ; (Enoihtn 
virideBcens; Stgpkonki serrata ; Photinia arbutifolia ; Artemina Cat{fornica ; Zaasckmeria 
Cali/omica; Mesembryanthemum cryataUinum ; Abronia umbellata ; Rhus aromatica ; Im- 
merta arborea; Eriogonum fasHculatum ; Arctostaphilos tomentasa ; Ceraaua aalictfoUa. 

In reviewing the specific floral characters of the desert, a series of most singnlar 
forms arrests the attention. Indeed, what surprisiug forms are the Fouquieria nplende**, 
the Dalea apinoaay Krameria parvifolia, Yucca brevifoliat Cereus giganteus I Truly, who 
once has seen these striking characters will forever keep their aspects in memory. 
They bear testimony of their struggle for existence, a stroggle, not with other species, 
bat with a scorching and merciless climate, in consequence of which the main organs 
supporting the evaporation of moisture — namely, the leaves — were gradually diminished 
in size, (Aigarobiaj Strambocarpaj) or disappeared entirely, {CactuBf) or became rudim^U 
ary and falling off soon after their development, (Daleaf Cercidium,) or became covered 
with a thick stratum of fiber, ( Yucca,) or so charged with resinous matters as to make 
the evaporations of small particles of water quite impossible, (Larrea.) But, as the 
leaves are the principal organs of assimilation, the first condition of life and growth 
of plants, a substitute was necessary where they disappeared ; and the trunk, branches, 
and thorns assumed tbe vital fnnctions. To this end, the bark and su^ace of such 
trees are provided with a green layer of cblorophyl. What a singular impression 
make Dalea and Ceroi^fium— green trees without leaves! 
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report on the ornfthology of the portions op california visited durixg 

the fisld-seasok of 1875 bt h. w. hsnshaw. 

Unitrd States Engineer Office, 
Geographical Surveys west of the 100th Meridian, 

Washington f June 10, 1^76. 

Sir : I have the honor to transmit the following report upon the ornithology of the 
portions of California visited by me during tbe field-season of 1875. 

As a field for ornithological research, the region as a whole was by no means a new 
one, parts of California having been traversed by several governmental parties, and 
more or less extensive collections of birds made by the naturalists of the several sur* 
veys. The more southern portions of the State, however, those visited by as, were 
believed to be possessed of much interest, special importance attaching to the region 
lying about Monnt Whitney as being less known, and hence likely to present features 
of value when studied with a view to its avian fauna. 

While these expectations were not wholly borne out, the results obtained are be- 
lieved to be possessed of considerable value in their bearing on the distribution of tbe 
many species that came under observation. Quite a number of birds were found at 
points considerably farther south than had previously been chronicled, and the range 
of others extended westward. Such instances are mentioned in detail under the rc- 

* A specimen of this singular Cactus, nestling amid the barren rocks, with but very 
little soil accumulated between them, is shown in the accompanying figure. 



ERRATA. (Appendix H 8.) 

Page 225, thirtv-third line from top, for " Vnepes " read << Valpes." 

Page 227, fint line from top, for '' itt " read " Natt." 

Page 228, seventb line from bottom, for " Chamseodae " read ** ChamflDldae." 

Page 228, sixth line from bottom, for ** Cbamoea" read " Chamada." 

Page 232, tenth line from top, for " cacogaster ** read ** leacogaster." 

Page 235, fifth line from top, for " InnifronB " read " lunifrons.'' 

Page 237, eighth line from top, for " Miadestes ** read ** Myiadestes." 

Page 237, twenty-fifth line fr^m top, for " Swains " read '* Swainsone." 

Page 240, twenty-fifth line from top, for " P. savannas " read '* P. savanna." 

Page 241, seventeenth line from top, for ** alandinns " read " alaadinas/' 

Page 243, thirteenth line from bottom, for " navadensis '' read " nevadensis.'' 

Page 245, twenty-fifth line from top, for " Penooaa " read " Peaciea." 

Page 247, fifteenth line from bottom, for ** mesolencos " read *' mesolencas.'* 

Page 248, fifth line from top, for " Zorotrichias " read " Zonotriohiaa." 

Page 251, eleventh line from top, for *' Baxtr " read " Bartr." 

Page 254, eleventh line from bottom, for " Contopis " read " Contopns." 

Page 254, seventeenth line from bottom, for ** Cantopns " read " Contopns." 

Page 255, fifteenth line from top, for " flaviventri " read " flaviventris/' 

Page 257, fifteenth line from top, for " costoe " read " costs." 

Page 258, ninth, seventeenth, twenty-third, and twenty-sixth lines from bottom, for 

" soolaris " read " soalaris." 
Page 262, twenty-third line from top, for *^ cnnionlari " read " onnicolaria." 
Page 263, fourth line from bottom, tot " hawesii " read " beeoheyi." 
Page 264, eleventh line from bottom, for *' Cacnms" read " lencorns." 
Page 265, tenth line from top, for " Cathardid» " read *< Cathartidie." 
Page 266, twenty-fourth line from bottom, for " Laphortyx ** read *' Lophortyx." 
Page 270, seventeenth line from top, for '* piso " read *' precisely." 
Page 270, ninth line from bottom, for " melanaoephalns '' read " melanocephalus.'^ 
Page 271, fifteenth line from top, for " Phalarophidse " read " Phalaropodiae.^' 
Page 272, eighteenth line from top, for ** Heteoscelns ^ read *' Heteroscelas." 
Page 276, seventh line firom top, ror " violaoens " read " violacens." 
Page 278, twelfth line from top, for *' Columbia " read '*columba." 

[This appendix passed through the press during the absence in the fieldof Mr. Hen- 
shaw.] 
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spective species. Not a small portion of the country traversed by the Sarvey was found 
to be remarkably destitute of birdSi not only as regards the number of species, but also 
the number of individuals seen was small. In some sections, as on the dry and arid 
plains, the nature of the countrv itself furnishes the cause of this ; but elsewhere, I am 
inclined to attribute much of this paucity of bird life to the presence of sheep and to 
the effect they have had on the vesetation, for over a very large region in Southern 
California these animals exist in such numbers as to fairly render their pasture-grounds 
little else save howling deserts, attractive neither to themselves nor to any other liv- 
ing creature. Not only is this true of the lower, more accessible, portions, but it was 
found to be the case in the lofty mountains of the Sierra, where thousands of sheep 
are driven in summer, their combined numbers resulting almost in the obliteration of 
every green thing witnin their reach. Not only are destroyed the plants and flowers 
upon which depend the presence of insects, which furnish to many birds a large pro- 
portion of their food ; but this is accompanied by the destruction of much of the under- 
growth, so essential to the mode of life of many of the smaller species. lu no other 
way could I account for the fewness of birds in districts that seemed possessed of all 
the natural requisites to attract them in great numbers, but where the painful deso- 
lation brought about from this cause wa» accompanied by a marked scarcity of feath- 
ered life. 

The field-work began June 1, at which time Doctors Rothrock, Loew, and myself 
visited the island of Santa Cruz, the most inland of the group of islands lying in the 
Santa Barbara Channel. The two weeks spent on the island were mostly occupied in 
making general collections in natural history. The surface of the island is extremely 
rough, and broken up in every direction by rocky ridges, which render all travel ex- 
ceedingly difficult ; and in the little time that was spent in collecting the land-birds 
it is not probable that by any means all of the species were found. AH that came un- 
der notice occur on the mainland, and differ in no respect. Many species of sea-birds 
resort to these islands for the purpose of reproduction ; fewer, however, to Santa Cruz 
than to the others. 

Two species, Uria oolumbe and Fraiercula drrhata, were found to breed here ; this 
fact being of interest as indicating a range at this season much farther south than sus- 
pects before. Among other objects of value obtained here was a series of specimens 
of the little *' Island ^x,'' ( Vuepea littoraliSt) an animal but little known to naturalists, 
and of great rarity in collections. They inhabit the islands in very great numbers, 
and are found, as far as known, nowhere else. A quite extensive collection of fish and 
moUusks was also made. 

In connection with our work on the island, it is a pleasant duty to mention the cour- 
tesy and many favors our party received from the officers of the Hassler, who one and 
all interested themselves in the object of our visit, and contributed much to its suc- 
cess. Indeed, it was through the kindness of Capt. H. C. Taylor that we were enabled 
to visit Santa Cruz, which otherwise would have been most difficult. 

Upon joining the main party at Los Angeles, June 15, the original plan for the sea- 
son's work was changed so as to admit a small natural-history party in charge of Dr. 
Rothrock to return to Santa Barbara, and there meeting Dr. Yarrow to prosecute our 
work in connection with archteological researches iu this neighborhood. The locality 
was found to bo extremelv rich in Indian mounds used as burial-places, and, a8«i^ result 
of labors here, a large collection of Indian remains and implements was exhumed. 

The collections in zoology made here were also quite large, including not only a 
large number of birds, but sSao many insects, fish, reptiles, &.C., for many of which we are 
indebted to the zeal and interest displayed by Mr. C. J. Shremaker. 

Leaving Santa Barbara July 13, we proceeded to old Fort Tejon, there joining the main 
party. About this point rather more than a month was occupied^ two short trips being 
made to the neighboring mountains, where several rare and interesting birds were 
found. 

September 4 the party set out for the Mount Whitney country, where the time up to 
the middle of October was taken up. The mountains of this region are, many of them, 
well wooded, mostly with pine and tamerack, while the streams, as usual in these high 
altitudes, were more or less densely fringed with deciduous vegetation. The avian 
fauna was found at this time to be <iuite limited in the aii^egate of species, and, as a 
rule, not numerously represented in individuals. The absence of the Warbler tribe 
(Sglvieolida) was especially noticeable. The only ones of this family seen here were 
the Helmnthophaga celata^ Dendroioa audubonii, D ocddentalis, And Myiodiociea puaillui, 
all of them being comparatively rare. 

Betumin^ from Mount Whitney, the remaining interval up to October 16 was spent 
near Kemville and at Walker's Basin, when the field-work ended. 

The season's collection of birds amounted to 700 specimens, representing 127 species. 
In addition, a considerable number were observed in greater or less numbers, and find 
mention in the report. A list of 'the specimens, with tne localities where collected, fol- 
low each species; and, in the case of those less known, careful measurements are given. 
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A synonymioal list follows such of the species as were not thns treated in our preTions 
report. 

In most instances, the classification followed is that given by Baird, Brewer, and 
Bidgway in their recent work on North American Birds. In the Waders and Water- 
biids, that adopted by Dr. Cones is taken. 

TuBDiD^.— Thrushes. 

1. Turdu$ migraioriWf L. — Robin. 

Nowhere in the region sonth of San Francisco does the Bobin appear to be a common 
bird, and, indeed, it was rarely seen by ns till after September, when they were found 
here and there in the monntain-yaUeys,;not in large flocks bnt leading rather a hermit 
life, and subsisting mnch upon berries. ' 

2. Turdus nceviMf Gm.— Varied Thrush ; Oregon Robin. 

Turdus naviut, Newb., P. B. Bep., Ti, 1857, 81.— Bd.. R N. A., 1858, 919.— Heerm, P. B. B. Kep., x, 
10S9, ptvi, 45.— Bd., Zool. Itm*8 Ezped., 1660, 5 (Colorado Vallej).—Xanta«, Proo. Phila. AcmI. 
Nat. bcl., 18SS, 190 (Ft. TeJOD, CaL)— Coop. & SackL, P. K B. Bep.,Tol. zii, pt. ii, IMO, 179.— 
Cones, Proc. Pblla. Acad. Nat. Sci., 1866, 88 (Colorado Valley).— Coop., Am. Nat., iii, 1800, 
31 (Montana).— Coop.. B. CoL, 1, 1870, lO.-Oonea, Key N. A. B., 1879, 79.— B., B., 4k B., N. A. 
B., i, 1874, 99. 

In California, this Thrush is found only in the character of a fall and winter risitor, 
returning with the Sj^ring to congenial haunts in the far north, there to pass Che season 
of reprodnction. It is usnally common abont San Francisco in winter, and not a few 
suffer at the hands of the gunners, and are brought into the markets and sold for the 
table. Though finding its way to the sonth of this point, it is in diminishing numbers, 
and in the foot-hills and low mountains near Caliente it was far from numerous during 
the last of October and November. They kept in small flocks, and were exceedingly 
shy and suspicious. In habits, they seem to correspond pretty closely to the Robin, as 
does their food, which, as with that species, consists largely, in the fall, of berries of 
Tarious roots. 



No. 


Sex. 


LocaUty. 


Date. 


Collector. 


649 


9 ad. 


Walker's Basin. California 


Not. 5 
Not. 5 


H. W. Henahaw. 


643 


do 


H. W. Henabav. 









3. Turdtu palUm, Cab., var. naniM, And. — Dwarf Thrush Hermit. 

Of this little Thrush none were seen previons to the very last of September. After 
this time, every little willow-thicket along the mountain-streams contained one or more, 
the migration being at its height from about the 5th to the 16th of this month. I can- 
not but think that both Drs. Ueermann and Cooper had in mind some other species, 
probably uBtulatuBy when they spoke of the Ikrdus nanus as breeding about and to the 
sonth ex San Francisco. In his description of the spotted eggs of this species, Dr. 
Cooper unquestionably had in mind those of the T. u8tulatuSf the eggs of the T. nanu9 
being perfectly plain, and it seems most likely that this error of identification was vat- 
ried still further, and all of his statements as to breeding habits and summer habitat 
be referable to the T. uatulatw. In the interior, in the same latitude, the Dwarf Thraah 
occurs only as a migrant. I am inclined to believe that the breeding of this bird so 
far south as California, even in exceptional instances, has yet to be substantiated. It 
certainly does not as a rule occur by any means so far south in summer. 



No. 


Soz. 


Locality. 


Date. 


Collector. 


Wing. 


TaU. 


Bill. 


Tanas. 


509 

514 


d" 


Near Mount Whitney, Cal . . . . 
do 


Sept 99 
Oct. 3 
Oct. 3 
Oct. 3 
Oct 3 
Oct. 9 
Oct. 9 
Oct. 10 
Oct. 10 
Oct. 10 


H.W.HeDaMw... 

....do .••.•........ 


3.56 
3.67 
3.53 
3.39 
3.33 
3.31 
3.58 
a 49 

aso 

3.47 


9.79 
3.15 
9.87 
9.65 
9.80 
9.85 
9.67 
9.65 
9.81 
9.09 


a 47 
0.54 
a48 
0.48 
0.51 
a50 
0.48 
0.54 
a53 
0.59 


1.15 
1,10 


515 


do 


....do ............. 


LIO 


516 


do 


....do ............. 


1.W 


517 


do 


....do 


1.06 


535 
536 


do 

do 


....do ......^...... 

....do ....•.■•••■•• 


1.19 
1.12 


Mi 


do 

do 


....do 


L06 


543 


.... do . .••••. ■...•• 


1.14 


559 


do 


....do 


1.16 
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4. Tardus gwainaonit Cab., var. U9iulaiu$f itt. —Oregon Thmsh. 

Turdus tutuUUut, Bd., B. N. A.. 1858, SIS.— Coop. & Saokl., P. R. R. Rep., vol. xil, pt li. 1860, 171.— 
Coop., B. Cal.. i, 1870, 5.— Lawr., Proo. Boet. Soo. Nat Hist, June, 1871 (Tres Marias). 
3>Ardut nooifwoni var. uaHUatus, Cones, Key N. A. B., 187S, 73— B., B., & R., N. A. B., 1874, 16.— 
Nelson, Proc Bost Soo. Nat Hist., vol. xtU. 1875, 355 (California). 

This raee of the more eastern and northern Swainsoni Thrash is foand in sammer 
thronghont California, where it breeds, resorting to the valleys and lowlands generally, 
rather than to the monntainoas districts. It was in full song abont San Francisco the* 
last of May, and the species was probably at this time nesting. Its habits and very 
nature appear to be different from its nearest ally, the Swainsoni Thrush. Unlike that 
bird, instead of finding a congenial home only in the solitude of the remote northern 
wilds, it is perfectly content to live a near neighbor to, and a companion of, man, and 
dwells as contentedly as the Robin in the gardens and orchards on the outskirts of the 
towns. Its song I freouently heard coming from the midst of the shrubbery that 
environs the houses. It is exceedingly like the well-known strains of the Wilson's 
Tbrosh, thongb seeming to lack something of the depth of tone and wildness which 
gives that song its chief charm. It is, too, rather shorter. At Santa Barbara, I found 
the young fully fledged by the last of Jnne. 



No. 


Sex. 


66 


d'ad. 


70 


$ad. 


71 


cfjan. 


147 


cTad. 


148 


?ad. 



LoeaUty. 



Santa Barbara, Cal. 

do 

do 

do 

do 



Date. 



June 85, 1875 
Jane 86,1875 
June 96, 1875 
Jane 29, 1875 
June 30, 1875 



Collector. 



H.W.Hen8haw. 

— do 

...do ........... 

...do 

...do . .......... 



Wing. 



3.87 
3.73 



3.73 
3.78 



Tail. 



3.30 
3.17 



3.05 
%09 



Bill. 



0..57 
0,57 



0.52 
0.57 



Tanaa. 



1.21 
1.17 



1.14 
1.11i 



5. Mimua polyglottuB, L. — Mocking-bird. 

According to Dr. Cooper, the Mocking-bird is said to occur in California as far north 
as Monterey. Along our route from Los Angeles to Santa Barbara, it was seen on a 
few occasions only, chiefly on the dry plains, where the prickly pears and other cacti 
grew in abundance. The Sage- thrasher, {Oreoacoptea montanuSf) according to Dr. Heer- 
mano, is not rare about San Diego. It probably intrudes only into the extreme southern 
portion of the State, 

6. Harporynchus redivivuSj Cabanis. — California Sickle-bill Thrush. 

JEtarporffTichua redivivus, Bd., B. N. A., 1856, 349.— Xantas, Proc. Phlla. Acad. Nat. Sol., 1859, 
191.— Coop., B., Cal. 1, 1870, 15.— Cones, KeyN. A. B., 187S, 75.— B., B., St B., N. A. B., j, 
1874, 45. 

This Thrush was found in various localities throughout Southern California, where 
it is a constant resident. Though preferring the lowlands, we occasionally saw these 
binds in the dense chaparral that clothes the bases of many of the low mountains. 
Like the others of this singular genus, it is eminently torrestrial in its habits, its stout, 
8 ong claws, aided .bv its heavy bill, being well adapted for scratehing among the 
leaves and dSbri$ for all sorts of insect life. It is shy and timid, and covets the seclu- 
sion of the hedges and thickets at all times. When alarmed, its wings serve to carry 
it for a short distance, till it has gained some covert, when its active feet enable it to 
keep out of sight by dodging here and there till its safety is assured. 



No. 


Sex. 


45 


Ad. 


46 


Ad. 


95 


Jan. 


503 


c/Jnn. 


841 


9 Ian. 


eta 


5 


741 


<f md. 



Loeality. 



Santa Barbara, Cal 
do 



.do 
.do 
.do 
.do 
.do 



Date. 



Jane 85 
June 35 
Jane 87 
Jaly 6 
July 10 
Nov. 9 
Jane 14 



CoUeotor. 



H. W. Henshaw. 

....do 

....do ........... 

....do 

....do 

...do 

....do 



Wing. 



3.65 
3.95 



4.18 
4.00 



TaU. 



5.88 
5.45 



5.65 

&5B 



Bill. 



1.47 
1.39 



1.63 
1.55 



Tarsns. 



1.58 
1.5T 



1.53 
1.48 



CXNCUD^. — ^WATER- ouzels. 



7. Cinclus mexicanuit Sw. — Water-imzel, 

Throaghout the monn tains of the West, it needs only the presence of a stream of water, 
whiriiDg and foaming over its rocky bed through cation and pass, to surely attract this 
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little nondescript to take np its abode on its banks. It ocenrs on many of the streams 
of the Sierras, numbers occupying the same reach of stream when food is abnndant 



Ka 



474 

475 



Sex. 






LocaUty. 



Near Mount Whitney, Cal 
do 



Bate. 



Sept 15 
Sept 15 



Collector. 



H. W. Henehair. 
Da 



Saxicoud^.— Stonb-chats. 

8. Sialia m^dcana, Sw. — ^Western Bluebird. 

This species replaces in California the common Red-breasted Bluebird of the East, 
and is very common. 



Ko. 


Sex. 


86A 


9 iun. 
cjT Jnn. 


273 


ao3 


cfad. 


304 


9, an. 


308 


553 


(fad. 


600 


cf ad. 


659 


d-ad. 


755 


Jan. 



Locality. 



Tejon Mountains, Cal 

do 

Fort T^on, Cal 

do 

do 

Near Mount Whitney, Cal 

do 

do 

do 



Date. 


Aug. 


S 


Aug. 


8 


Aug. 


7 


Aug. 


7 


Aug. 


7 


Oct 


11 


Oct 


23 


Nov. 


5 


July 


— 



Collector. 



H. W. Henahaw. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



9. Sialia ardica^ Sw. — ^Rocky Mountain Bluebird. 

Apparently much rarer than the preceding species ; indeed, I am not positive that I 
detected its presence at all, though a flock of Bluebirds seen in the high Sierras late 
in October were supposed to be of this species. This seems the more probable, as Dr. 
Cooper speaks of finding it numerous about Lake Tahoe and the summits of the Sier- 
ras in September. 

Syi.viidje.— Sylvias. 

10. Segulus calendulaf (L.) — Ruby-crowned Kinglet. 

This species is very abundant during the migrations, and may perhaps be yet found 
breeding in the high mountains of Southern Csuifornia, as it probably does in the more 
northern half of the State. 



Na 


Sex. 


Locality. 


Date. 


Collector. 


506 


<^ Jan. 


Kear Mount Whitney. Cal 


Sept 26 
Oct 3 


H. W. Henahaw. 


519 


do 


Do. 






• 



11. PolioptHa ccerulea^ (L.)~Blue-gray Gnatcatcher. 

The neighborhood of Fort Tejon was the only locality where this Gnatcatcher was 
seen. It was here particularly numerous, the bushes along the sides of the cations be- 
ing for some reason or other especially favored by their numbers. Neither here nor 
elsewhere was the closely-allied species P. melanura detected. 




Locality. 



Fort T^on, Cal 
do 



.do 
.do 
.do 
.do 



Date. 


July 


27 


Aug. 


8 


Aug. 


8 


Aug. 


8 


Aug, 


8 


Aug. 


8 



Collector. 



H. W. Henahaw. 
Da 
Da 
Da 
Da 
Da 



Chamjbodas.— Ground Wrens. 

12. Chamoea faadata, Gamb.—The Ground Wren. 

ChamoeafateUUa, Bd., B. N. A., 1858, 370.— Xantus, Proc. Phila.Acad. Kat. Sol., 1859, 191.— Coop., 
B., Cal., 1, 1870, 39.-Coae«, Key N. A. B., 1878, 79.— B., B , & R., N. A. B., i, 1874, JM.— 
Nelson, Proo. Boat. Soc. Nat. Hist, voL xvU, 1875, 356 (California). 

The Ground Wren appears to inhabit Southern California at large, and was detects 
by us at several widely-separated points both in the Coast range and the Sierras. Its 
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habits are a qaeer oompoaDd, and, thoneh often snggeBtive of the Titmice, with which, 
too, its colon are somewhat oorrespondent, they yet resemble still more closely the 
Wrens, while the bird has characteristics borrowed from neither of it« prototypes, bat 
all its own. 

I first saw the species in Jnly, in a tangled growth of vines and bashes, close to the 
seashore near Santa Barbara, so careftil, however, were they to keep themselves close 
within the friendly shelter of matted undergrowth that, though I made oat from their 
Tolable spntterings that a whole family was there congregated, I was nnable to pnsh 
a very close acquaintance. Subsequently I found another group in a small cluster of 
willows that fringed a mountain-rivulet near Fort Tejon. A few faint, querulous, sput- 
tarings from the center of the clump first attracted my attention, ana, sitting down, I 
awaited patiently till I conld catch a glimpse of their authors. After a few moments 
farther silence on my .part they began to approach nearer and nearer, till, ere long, I 
saw one little brown bunch of feathers balancing itself on the upright stem of a wil- 
low and peering cautiously about, all the while communing with itself and its fellows 
in quaint undertones. They appear to be fond of each others' society, and socially 
inclined toward other birds of very different habits, for I never saw or heard one with- 
out soon learning of the presence of others hard by, while, late in the fall, I often 
found several adding their quota to the flocks of Sparrows and Snowbirds in their 
joameyings through the chaparral thickets on the mountain-sides. 

They s}>end most of their time seeking food about the roots of bnshes, and especially 
apt were they to be found in willow-clumps along tbe stream. Enough of their time 
is passed upon and near the ground to make the name of Ground Wren an appropriate 
one. 



Ka, Sex. 

I 



360 
3H9 ' 
400 
6s3 ' 
704 
705 



9 ad. 

^ mL 

d ad. 

9 



Locality. 



Tcjjon Mountains, Cal. 

do 

......do 

Walker's Basin, Cal .. 

do 

do 



Date. 


Ang. 


17 


Aug. 


19 


Ang. 


19 


Nov. 


10 


Not. 


10 


Not. 


11 



Collector. 



H. W. Henshaw 

....do 

....do 

....do 

....do 



Wing. 


Tail. 


BiU. 


1.97 


3.99 


0.40 


9.43 


3.96 


0.49 


9.40 


3.60 


0.40 


9.40 


3.40 


a43 


9.45 


173 


a 43 


9.35 


3.58 


0.43 



Tarsus. 



1.00 
1.04 
1.03 
1.00 
1.00 
0.88 



pARiDiB. — Titmice. 

13. Lophopkanes inomatuSf (Gamb). — Gray-tufted Titmouse. 

This species appears to be a resident throughout Southern California, and is numer- 
ous here, as indeed almost everywhere in the Tar West. 



No. Sex. 



146 
S49 
264 
323 
353 
393 
658 



cf Jan. 

? 
cf jnn. 

(f ad. 

9 



Locality. 



Santa Barbara, Cal . 

Qjal Creek, Cal 

Fort Tejon, Cal 

do 

do 

.. — .do ............. 

Walker's Basin, Cal 



Date. 


Collector. 


June 99. 


H. W. Henshaw. 


July 17 


Do. 


Jnly 97 


Do. 


Ang. 7 


Do. 


Ang. 10 


Da 


Ang. 17 


Do. 


Not. 5 


Do. 



14. Parua montanwi, Gamb. — ^Mountain Chickadee. 

This appears to be the commonest representative of its tribe in Southern Califomiay 
inhabiting chiefly the coniferous regions, and rarely descending to the low country. 

The Parua occidmtalU appears not to occur in the southern portion of the State ; none 
at least were detected by us, nor do I find it quoted from this region. Its propco: hab- 
itat is the Columbia River region and to the northward. 




489 

490 



SS5 

550 



9 
(/Jan. 

<f 
9 
d 

9 



LoeaUty. 



Near Mount Whitney, Cal .. 

do 

North Fork Kern River, Cal. 

do 

do 

do 

Near Mount Whitney, Cal. . . 



Date. 


Sept 


19 


Sept. 


19 


Oct 




Oot 




Oct 




Oct 




Oct 


10 



AP, J J— 16 



CoUeetor. 



H. W. Henshaw. 
Da 
Do. 
Da 
Da 
Da 
Da 
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15. Pialtripanu miniatMy (Towns). — ^Least Titmonse. 

Porta mim'mut. Tomuend, Joar. A. N. Soi. Phila.. vil, 11, 1837, 19a 

PtoUriparuM minimta, Bd.. B. N. A., 1858, 397.-<:oop. & SockL, P. B. R. Bep., vol. xii. pt 11 
1860, 189.— Coop., B. CaL, i, 1870, 48.— Cooes, Key N. A. B., 1879, 89.— B., B., S^ R., N. A. K 
l(f74, 109.— NelBon, Proo. Boat. Soc. Nat. Hiat.. voL xvii, 356 (California). 
PtaUria mmSma^ Heeiman, P. R. R. Rep., zvi, 38. 

This Titmouse, in external appearance so nrnch like the allied form YSkv, pluwtbeut 
from Arizona and the Sonthem Rocky Mountains, is its exact counterpart m habits 
and notes. Like that hird, it shuns the coniferous trees for which most of the family 
are so partial, and is found in the shrubbery and chaparral of the open country, par- 
ticularly on the edges of cafions and along the broken, rocky ridges. In large flocks 
of so many individuals that the bushes seem sometimes fairly laden with the tiny busy- 
bodies, thev move rapidly over the country, lannohing themselves in short flights from 
clomp to clump, their notes telling of their whereaboots and serving to keep the flock 
well together. The sight of a wounded or dead comrade is sufficient to put the whole 
company in aflutter of commotion, and as they flock in to inspect their unfortunate 
associate their cries are redoubled, while they descend to the ground and vainly en- 
deavor to ascertain the cause of the trouble and to be of assistance. 



Ka 


Sex. 


LooaUty. 


Date. 


Collector. 


Wing. 


TaiL 


Bin. 


Tarsna. 


64 


d 
cf Jan. 

djfUL 

d-ad. 

(fad. 
ad. 

d 
9 

d 
d 
9 
d 
d 
d 
d 
d 
d 
9 
d 


Santa BarbanL Cal 


Jane 95 
Jane 97 
Jane 97 
Jane 97 
Jone 97 
Ang. 7 
AoK. 7 
Aag. 7 
Aag. 7 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov, 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 
Nov. 10 


H.W.Heiialiaw. 
....do ........... 


1.80 
1.98 
1.75 
1.85 
1.85 
1.77 
1.77 


9.16 
9.14 
9.05 
9.19 
9.17 
9L07 
9.05 


a98 
a 99 
a99 
a99 
a3o 
a97 
a99 


a63 


119 


......do -. 


03 


113 


do 


....do ........... 


0.63 


114 


do 


.... do .......... 


0.6S 


115 


do 


....do ........... 


a63 


305 


Fort Teion. Cal 


....do ........... 


(L6A 


306 


do 


....do ........... 


a65 


607 


do 


....do 




758 


do 


....do 




J 






669 


Walker's Baain.Cal 


....do ........... 


""i'99 
1.95 
1.98 
L93 
1.88 
1.93 
1.90 
L98 


9." 18* 

9L16 

9.18 

9.30 

9.17 

9.95 

9.15 

9.16 


d'so' 

a 96 

a99 

a 97 

a 97 

a3o 

a30 

a 96 

a98 

a 98 

a98 

aao 

aao 

a26 

a98 


" 'aeo 


675 


do '.. 


....do 


aso 


676 

677 


do 

do 


— do 

....do 


Q160 


678 
670 


do 

do 


....do ........... 

do 

....do 


0.63 
0l63 


6M 


do 


0.63 


691 


do 


....do 


0.63 


689 


......do 


....do ........... 


1.88 9.25 


0.70 


684 


do 


....do 


1.90 
1.90 
1.95 
1.97 


9.90 
9.90 
9.30 
9.9ft 


0.64 


686 


do ,. 

do • 


....do ........... 


0.67 


687 


....do ........... 


63 


685 


do 


do 


0.66 


756 


do 


....do 


L99 , il.15 


0.69 


757 




do 


....do 


1.93 


9.98 - 

1 


9.63 











SiTTiDiE. —Nuthatches. 

16. Sitta carolinensia, Gm., var. aculeata, Cass. — Slender-billed Nuthatch. 

' This'species was found numerously in the pine region of both the Coast and Sierra 
ranges. I am inclined to think it is a resident in the mountains well down to the 
southern border of the State, as is the case in Arizona. 



Ka 


Sex. 


554 


d 


555 


9 



Locality. 



Near Moant Whitney, Cal. 
do 



Date. 



Collector. 



Oct. 10 
Oct. 10 



H. W. Henahai 
....do ......... 



17. Sitta oanadeiuiBf L. — Bed-bellied Nuthatch. 

This Nuthatch is possessed of a range considerably more northerly than any of the 
others of the family. Its occurence, therefore, in the southern sierras is to be looked 
upon perhaps as rather unusual, and possibly it may be only found here as migrant iand 
yi winter. I found it breeding, however, in Sonthem Colorado, where it was not nu-e, 
which would render the supposition of it remaining in the high mountains of Soutb- 
em California more probable. It appeared to be not uncommon in the pine region 
Mount Whitney in October. 



No. 



538 

38 



Sex. 



9 Jon. 
$jan. 



Locality. 



Near Moant Whitney, Cal. 
do 



Date. 



Oct. 7 
Oct. 9 



Collector. 



H. W. HenaKa' 
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Id. Siita pygmcea, Vig. — California Nuthatch. 

This is by far the most abnndant of the three species seen in California, and \ras 
common everywhere where the presence of pines affords them the hnnting-^rounds 
they most affect. 

Certhiid-e.— Creepers. 

19. Certhia fantiliarUf L., var. americanaj Bon. — Brown Creeper. 

The Creeper breeds in the mountains of Southern California, where I took a youns 
bird in the first plumage near Fort Tejon, August 2. It is, however, not common till 
late in the fall, when their numbers are increased by the arrival of migrants from more 
northern breeding-grounds. 



No. 


Sex. 


Locality. 


Date. 


Collector. 


75© 


<f 


T^ion Moan tains. Cal 


Aug. 2 


TT. W, TTAniihAW. 









TROGLODYTIDiE. — ^WRENS. 

20, Campylorynchua hrunneioapillus, Lafr. — Cactus Wren. 

Only in a few localities was this species met with, though its absence in Southern 
California as high as latitude 35° or 36° may be attributed chiefly to the lack of cac- 
tus plains, tho cacti being almost a necessity in the domestic economy of the bird, 
both becanse these plants furnish it with its favorite hunting-grounds, and because it 
is in their branches that they love to place their nests. Up to the latitude indicated 
the species may be looked for with confidence whenever is found a district well sup- 
plied with these plants. One or two individuals were shot a few miles northeast of 
Kernville, but with plumage in such a state of moult that they were not considered 
worth preserving. 

21. Salpinctesohsoleiua, (Say). — Rock Wren. 

The Rock Wren is perhaps not as abnndant throughout Southern California as in 
many portions of the central region, yet it is found here and there in varying numbers, 
inhabiting the rocky, sterile, waste lands, which few other species care to share with it. 
It was noted also on the island of Santa Cruz. 



No. 



633 
703 



Sex. 



Locality. 



Date. 



Near Sunday Peak, Cal 
'' Walker's Basin, Cal 



Oct. 25 
Nov. 10 



Collector. 



H. W. Henehaw. 
....do 



22. Caiherpes mexioanus, (Swains.), var. oansperBuSyliidgw, — ^White-throated Rock Wren. 

Probably the latitude of San Francisco forms about the northward limit of this spe- 
cies, thna coinciding with its known extension in the interior. It was detected by our 
partiea as iSftT north as the neighborhood of Mount Whitney, where it was tolerably 
uaoaerous, being only seen among the broken masses of rocks that lie at the bases of 
the perpendicular cliffs or along their faces. It was detected, too, at various points 
in the Coast range, so that its diffusion over Southern California may be said to be gen- 
eral. 

Of all its tribe, save perhaps the Winter Wren, this species is the most liable to be 
overlooked, where, too, it may be tolerably common. To a preference for the wild sol- 
it adee of tne mountains it adds a shy, suspicious nature, which prompts it to hide 
away from observation and all chance of danger whenever anything of a suspicions 
character is observed. 



No. 


Sex. 


Locality. 


Date. 


Collector. 


Wing. 


Tail. 


Bill. 


Taraoa. 


TOtt 


cT 


Walker's Baain, Cal 


Nov. 10 


H. W. Henahav. 


8.30 


3.85 


0.85 


0.71 
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23. TroglodykB hemcUdi (And.)) var. «piZiintf, (Yigora).— Western MockinK-bird. 

TroglodvUt tpQuruM, Tig., ZooL Beecbey's Voyage, 1839, 16, pL 4, f. 1 (California). 

TkryothoruM tpilunu, Coop., B. GaL, i. 1&70, 69. 

Tiroglodytes bewUkU, Newb., P. R. R. Rep., vi, 1857, 80.— Henn., ibid., x, 1859, pL Ti, 40.— Coop. Si 

SacU., ibid., vol. xii, pt. ii, 1860. 189. 
J%nfothoru9 bewiekii, var. ipaurut, Bd., Rer. K. A. B , 1864, 126.— Coaea, Key X. A. B.. 1872, 96- 
B.. B.. &. R., N. A. B., 1874, 147.— Kelson, Proc. Boston Soc Nat. Hi»t.. voL XTii, 357 (Cali- 
fornia). 
In one or another of its three yarieties, this bird is represented quite across the 
United States. The Bewick's Wren in the east, and its white-bellied variety (var. cm- 
eogatter) in the middle region, are both qnite sonthem in their habitats, mnch more 80 
than the extreme western form (var. spilurus), which, according to Dr. Cooper, wioters 
in the mild regions as far to the north as Paget Sound. 

Throughout the sontheni half of California it is a common resident daring the sum- 
mer, prerarring to inhabit the more elevated regions, aod desceudiug thence to the low- 
lands to pass the winter. 

It is a bird of the rather open districts, at least as compared with some others of thn 
family, and, when its breeding duties have been fulfilled, wanders a great deal over the 
conntry at large. It is apt to be found in company with the restless flocks of Sparrows 
and Snowbirds, their general habits of keeping in bushy localities being sufficient y 
like its own to admit of this companionship. 



No. 



385 
414 
595 
672 
763 
764 



Sex. 



jnn. 



d" 

<f 

9 Jon. 
jon 



Locality. 



Tejon Mountains, Cal 

do 

Kemyi]le,Cal 

Walker's Basin, Cal. . . 
Tejon Moantains, Cal 



Date. 



Aug. 17 

Aug. 19 

Ang. 83 

No^. 9 

Aug. 2 

Aug. — 



Collector. 



H. W, flenshaw 

....do 

....do ........... 

....do ........... 

....do ........... 



Wing. 


TaiL 


BilL 


1.90 


2.05 


0.54 


1.94 


2.18 


0..S4 


2.08 


2.20 


0.55 


1.97 


2L12 


0.56 


2.05 


2.10 


a58 


2.12 


2. IB 


0.56 



TarsQs. 



0.73 
0.71 
0.75 
0.« 
0.65 
0.73 



24. Troglodifles aedan, Yieill., var. parkmanni, And. — Parkman's Wren. 

The most numerous of its tribe in Califomia, inhabiting the wooded sections every- 
where. 



Na 



80 
314 
463 
762 



Sex. 



(^ jnn. 
cf Jan. 

d"..... 
Jan.... 



Locality. 



Santa Barbara, Cal 

Fort TeJon, Cal 

Near Monnt Whitney, Cal 
Califomia 



Date. 



June 26 
Aug. 7 
Sept. 10 



Collector. 



H. W. Henshaw. 
....do ........... 

....do ........... 



25. CietoihoruM paJustriSf Wils., var. paludioolaf Bd« 

This Marsh Wren is abundant in Southern Califomia, especially in falL Though pos- 
sessed of much the same palustrini habit-s as in the east, the bird is not nearly so par- 
ticular here, but will be found to make the most of the circumstances. As tulle 
swamps and bogs grown up to rushes do not abound, the Wrens often take up their 
residence on the running streams, where covert is so scanty that their habits necessarily 
nndergo considerable change. 



No. 


Sex. 


Locality 


Date. 


Collector. 


414 


d" 


Fort TeJon, Cal 


Aug. 19 


H. W. Hes^aw. 









.1^ MoTACiLLiDiE.— Wagtails. 

26. Jnihus ludovidanus, (Gm.).-'Titlark. 

The Titlark occurs in Califomia, at least in the southern portion, only as a late fidl 
and winter visitant. It is then distributed over the State at large, moving in small 
parties here and there, its movement depending solely upon the food-supply. This it 
gleans from the stubble-fields, from the sandy snores of tne rivers, and from Uie grassy 
plains. 



Na 


8«x. 


Locality. 


Date. 


CoUector. 


SM 




Near Kemville, Cal 


Oct. 20 
Oct. 20 


W. H. Hf n*^*"* 


.■S85 


do 


Da 









L&JJ 
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Sylvicolid^,— Warblers. ^ 

27. Helminthopluiga celatOf Say. — Orange-crowned Warbler. 

This Warbler is a common ppecies in summer in Sontbem California, and indeed pos- 
sesses in the West an almost unrestricted ran^e, reaching on the coast from Cape Saint 
Lucas to the Yukon in Alaska, and being distnbnted throughout the interior. In Colo- 
rado, and the interior generally, it is in summer a bird of the mountains, reaching some- 
times above the timber, and making its home in the scanty alpine growth of oushes 
about the lofty summits. 

It is found, too, on the mountains of California (var. luiesoenSy Ridgway ), but not at all 
exclusively. It was the only Warbler I found on the island of Santa Cruz, where it was 
quite numerous, and breeding in early June. The surface of this island, broken up and 
diversified by rocky ridges, is covered with a growth of chaparral, often very dense, 
and forms just the locality which this W arbler delights in. A female which I shot 
June 10 contained an egg which would have been ready for depositing in a few days. 



Xai Sex. 



17 

13 

277 

508 



V ad. 

1 9 ad. 
9 

i <f 



Locality. 



Santa Cms Island, Cal 

do 

Fort T^on, Cal 

Kear Mount Whitney, Cal 



Date. 



Jane 10 
June 10 
Aug. a 
Sept. S6 



Collector. 



H. W. Henshaw . 
Do. 
Da 
Do. 



23. Dendroioa CBativOf (Gm.). — Yellow Warbler. 

A common species about Los Angeles in June. It breeds and is quite numerous 
through the northern half of the State, being confined entirely to the low districts. 



No. Sex. 

1 


Locality. 


Date. 


Collector. 


352 , if jun. 

1 


Fort Tejon. Cal 


Aug. 10 


H. Wt Heif ^^Ai^r 







29. DcHdroioa €wduhonif (Towns.). — ^Audubon's Warbler. 

This Warbler does not appear to remain in the mountains of California during the 
summer, as it does in Colorado and Arizona, but repairs farther north to rear its young. 
It may yet remain to be detected in the high forests in the northern half of the State. 

In the neighborhood of Mount Whitney it was common in September, being then 
on its way south. The common Tellow-rump (D. ooronata) has not yet been found in 
California, though fonnd at the Straits of Ituca in April by Dr. Cooper. 



ICa I Sex. 



530 
557 



I 



Locality. 



Head Tnle Klver, California. . 

Kear Mount Whitney, Cal 

Near Thunder Mountain, Cal 



Date. 



Oct. 7 
Oct 9 
Oct 10 



Collector. 



H. W. Henahaw. 
Do. 
Do. 



30. Dendroioa mgresoenSf (Towns.).— Black-throated Qray Warbler. 

I foand this species common in the mountains, near Fort Tejon, in earlj^ August, and 
think they find here in the pine region their summer haunts. After leaving the Coast 
ran^e, the species was not seen again, not even in the pineries of the high mountains 
near Mount Whitney. 



Na 


Sex. 


7«» 


j $ pin. 


766 


' jun. 


291 


. cT jnn- 


2?« 


1 ^ jan. 


2S.? 


cf jnn. 


377 


9 ad. 


411 


9 


412 


9 



Locality. 




Tejon Mountains, Cal 
do 



.do 
.do 
.do 
.do 
.do 
.do 



Aug. 2 
Aug. 2 
Aug. 3 
Aug. 5 
Aug. 5 
Aug. 3 
Aug. 17 
Aug. 19 



Collector. 



H. W. Henshaw. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
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31. Detubraiea oeddemtalU, (Towiis.).>-We8tem Warbler. 

Concerning^ the oecorrence of this Warbler in California, we have no Tery extended 
information. Dr. Cooper cites the captore of a single specimen at Petalama, and con- 
siden the species a very rare one. 

A single individoal, taken near the head of Tnle River in October, was the only one 
I saw. It probably then nses the Rocky Mountains as a highway in its spring and £aJl 
Jonmeyings to and from higher latitudes to breed. It was quite common at Mount 
Graham, Arizona, in September of ld74, there affecting exclusively the spruce and fir 
woods. 



Jfo. 



537 



Sex. 



Locality. 



Date. 



Collector. 



Tale Biver, Cal Oct. 9 



H. W. Heuhaw. 



32. GeoihlypU trickai, (L.).— Maryland TeUowthroat. 

Apparently not very common, though distributed pretty evenly over the southern 
]K>rtion of the State. Notes and habits as at the East. The Macgillivray's Warbler 
(G. maegiUivrajfi) was not detected by ns, from which I infer its general rarity in the 
southern portion of the State. It, however, occurs here, as it is given from several 
localities by Dr. Cooper ; also noted at Nevada City by Mr. Nelson. 



Na 



431 

432 



<f jnn. 
dT Jan. 



Locality. 



Date. 



Collector. 



Walker'a Baain, Cal 
......do 



Ang. 9B 
A.ng.9d 



H.W.HeD4hai 
Da 



33. Icieria virens, (L.), var. langieauda, (Lawr.). — ^Long-taUed Chat. 

The Chat is wide-spread over Southern California, where, however, we nowhere found 
it abundant. It inhabits the undergrowth and thickets of the streams, frt>m the 
friendly shelter of which it rarely ventures forth. It is one of the noisiest of our small 
birds, and one cannot long remain in the vicinity of a spot inhabited by a pair without 
being made aware of the lact by their noisy outpourings. 



Na 


Sex. 


Locality. 


Dato. 


Collector. 


48 


<f Bd. 

d'ad. 
c/ Jan. 


IS^nta Barbara. Cal 


Jnne 95 
June 96 
Ang. 3 


H, "W", TT<'nt!lli*V- 


Wi 


do -- 


Da 


W^ 


Tejon Monntains, Cal . 




Da 









34. Myiodioctea purillus, (Wils.), y&t, piUolatus, (Ridgw.). — ^Western Blackcap. 

While at Los Angeles, the middle of Jnne, I found this little bird not uncommon in 
the swampy thickets, just the places, in fact, most frequented by it during the mira- 
tions. They were in full song, and their short, rather faint ditties were heard as they 
swept in short flights about the extremities of the branches, snapping up their flying 
food. 

The late date at which they were noted seems to preclude the possibility of their 
being mere migrants, though this departure from their usual habits is strange enough, 
when this low altitude be compared with the high mountains they resort to in the 
interior region. 

About the middle of August they became common, moving southward from^ the 
breeding-grounds in the far north. ^The bulk of these, however, are the true M. j^usillu^- 



Na 



336 
511 



Bex. 



cf Jnn. 
$ ad. 



Locality. 



Fort Tejon, Cal 

Near Mount Wliitney, Cal 



Date. 



Ang. 9 
Sept. 96 



Collector. 



H. W. Henabav- 
Da 
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HiBUNDiNiD^.— Swallows. 

35. Progne aubiSf (L..). — Purple Martin. 

Of apparently not bo general distribution in Southern California as throughout the 
territory of the interior region, oocuring, however, in colonies here and there. 

36. Peirochelidon lunifrous, (Say ).— Cliff Swallow. 

Occurs over the country at large, being perhaps fully as abundant along the seaooast 
as in the interior. 



37. Eirundo homarum. Barton. — Bam Swallow. 

This Swallow is far less numerous than the preceding, though on the coast, at least, it 
is not rare. On the island of Santa Cruz a few pairs were seen, and still clinging to their 
primitive mode of living. Their nests were built either in caverns or in tne sheltered 
depressions on the faces of the rocky cliffs. 

38. Tachydneia thaJaaaina, (Sw.). — ^Violet-green Swallow. 

Along the coast this Swallow is very numerous, resorting, as noted by Dr. Cooper 
almost exclusively to the oak-groves, where, in the natural knot-holes and the deserted 
homes of Woodpeckers, it builds its nest. It was abundant in September in the high 
meadows near the base of Mount Whitney, though whether the species is limited to 
the Coast-range region in summer, and only occurs in the sierras as a migrant, I am 
unable to say. 



So. 


Sex. 


118 


cf ad. 


139 


(f mL 


140 


9acL 


465 


<f 


754 


d-ad. 



Locality. 




Santo Barbara, Cal 

do 

do 

Near MooDt Whitney, Cal 
Tejon Monntains, Cal 



Jane 98 
June 29 
Jane 89 
Sept. 10 
Aog. S 



Collector. 



H. W. Henshaw. 

Do. 

•Do. 

Da 

Do. 



39. Stelgidopieryx serHpmniaj (And.). — Rough- winged Swallow. 

Occurs commonly through Southern California, its distribution being regulated only 
by the presence or absence of suitable localities. Frequents chiefly the banks of the 
rivers. 

ViRBONID-aE. — ViREOS. 

40. Vireo gilvuSy (Vieill.), var. stoainaoni, Bd. — Western Warbling Vireo. 

Occurs commonly in California, inhabiting the deciduous trees of the low districts, 
and extending upward on the timbered mountains to at least 10,000 feet. 



Ka 



Sex. 



Locality. 



130 \ cf ad. 
3t=i9 f 9ad. 



Santa Barbara, Cal 

TeJon Mountains, Cal. 



Date. 



Jane 28 
Aug. 3 



Collector. 



H. W. Henshaw. 
Do. 



41. Vireo aoUtariuSy (Wils.). — Solitary Vireo. 

Southern California does not appear to be included in the range of this species, ex- 
cept in so far as it occurs there during the migrations. Further north, on the Colum- 
bia River, they are, according to Dr» Cooper, common in summer. 



Ko. Sex. 


Locality. 


Date. 


Collector. 


1 
376, 9 

1 


TeJon Monntains. Cal 


Ang. 17 


H. W^. Henshaw. 







42. Vireo soHiariuSf (Wils.), var. ckwwm.— Cassin^s Vireo. 

In the mountains, near Fort Tejon, the locality from which the first specimen was 
obtained, I toqjc a single individual in August. This was the only one seen, and I am 
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inclined to think that with the preceding species the Cassin's Yireo retires in summer 
to more northern breeding-grounds. 



Ka 


Sex. 


Locality. 


Date. 


Collector. 


376 


9 


TfdOQ MOnTlta»'*nf. C*l - r^^ ,^T^..,rr .rr--^-.. -., ^ - - r -, t t - 


Aug. 17 


IT. W. HftTifthftw. 









43. Ftreo «o2ttoritM, (Wils.), var. plumbeuSf Cones. — ^Western Solitary Yireo. 

I procured a single specimen of this Yireo in the mountains near Fort Tejon, August 
1. It is in much-worn plumage, and probably had bred in this locality. 

The species is, however, one belonging more particularly to the Southern Hocky 
Mountains. 



No. 


Sax. 


Locality. 


Date. 


Collector. 


767 


9 ad. 


TAlnn MoantAinH. Cal 


Aag. 1 


Kr Wr F^fHihaw, 









44. Vireo pusiUiM, Cones. — Least Yireo. 

The Least Yireo was the most abnndant of its tribe about Los Angeles in Jane, and 
their notes, remarkable only for their oddity and quaintness, were constantly heard 
issuing from the thickets, often several males singing at a time. The bird seems to be 
tiie counterpart of the eastern Vireo belli. It is never seen in the open, and very rarely 
in the taller, trees, but keeps within the shelter of the shrubbery, either along a stream 
or in the swamps. It is very active and restless, and, numerous as they were, I found 
it very difficult to. get even a glimpse of them, as they flitted about, now Just over the 
ground, now in the tops of the young trees, that grew so thickly as to limit my view 
to the space of a few yards. 

As far north as Santa Barbara and Fort Tejon they were quite numerous, and their 
range will very probably be found to reach as far north as San Francisco. 



Na 



94 

856 
31S 
335 



Sex. 



Locality. 



cf ad. 
cTJan. 
9 Jan. 



Los Anf^les, Cal . . 
Santa Barbara, Cal 
Fort Tf^on, Cal... 
do 



Date. 



Jane 17 
July 7 
Aug. 7 
Aug. 9 



Collector. 



K W. Henahaw 
....do ...•..•... 

....do .......... 

....do .......... 



Wing. 



8. IS 
2.06 
S.07 
S.90 



Tail. 



i.SS 
a. 98 
9.05 
9.14 



Bill. 



0.41 
0.36 
0.42 
0.40 



Tarans. 



0.11 
0.74 
0.75 



45. Vireo huttani, Cassin. — Button's Yireo. 

Tirw hutUmi, Caeiln, Pr. A. N. ScPhila. v, Feb., 1851, 150.— Bd., B. V. A., 1858, 3.39.— Coop., B. 
CaL, i, 1670, 131.-Coae8. Key K. A. B.. 1672, 193.— B., B., & B., N. A. B., i, 1674, 387. 

This species is one of the least known of all our Yireos ; nor is this owing entirely to 
its rarity, for at Santa Barbara, in June, it was (]^nite common, and according to Dr. 
Cooper tnis is true in other parts of California, it wintering plentifully as nigh as 
latitude 38°. It breeds, I am inclined to believe, through the whole of Soathem 
California. 

In habits it is arboreal, as much so, judging from those I saw, as the Warbling Vireo. 
It frequented the oaks exclusively, and was at this season entirely silent, so that, 
though I watched them for the express purpose of listening to their notes, I heard not 
a single strain. This was probably due to the &ct that their broods were just oat and 
required their full attention. 

All their movements were marked with a quiet deliberation as they silently moved 
about the ends of the branches, searching them with the utmost care for food. 



No. 


Sex. 


769 


9 ad. 


58 


cf ad. 


109 


cfjun. 


110 


9ad. 


111 


<^ad. 


1,35 


cf.an. 

cf, an. 


152 


845 


$ad. 



Locality. 



Santa Barbara, Cal. 
do 



.do 
do 
.do 
do 
do 
.do 



Date. 


Jane 14 


Jane 95 


Jane 97 


Jane 97 


June 97 


June 99 


•June 99 


July 17 



Collector. 



H. W. Henahaw 

....do 

....do .......... 

....do 

....do .......... 

do 

....do 

....do 



Wing. 


TaiL 


BiU. 


9.45 


9.15 


0.43 


9.43 


9.09 


0.49 


9.35 


9.10 


0.39 


9.38 


9.04 


0.43 


9.99 


9.07 


0.49 


9.35 


9.04 


0.48 


9.40 


9.13 


0.43 


9.45 


9.15 


0.40 




• 





Tarsus. 



a 75 
O. 73 

0.T5 
0.7F 
O.T. 

are 
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Ampelidje.— Chatterers. 

46. PhtBnopepla nitene, (Sw.). — Black Flycatcher. 

I saw this species on but few occasions. They are, however, not rare in the southern 
half of the State. They inhabit the bnshy cafions, and are fonnd mnch about the 
oaks, upon which they find the berries of the mistletoe. In fall these and other kinds 
of bernes form their chief sustenance, varied with insects which they capture on the 
wing. They are amonK the shyest of the small birds. 

47. Miadestea iowmendif (And.).— Townsend's Solitaire. 

This species probably resorts to the hifi;h mountains, as in the interior region, to pass 
the summer. I saw none till in September ; when in the Sierras, they appeared here 
and there noiselessly pursuing their avocations. Though usually a bird of very 
ansocial disposition, the abundance of food at any special locality, as berries, attracts 
them in numbers, when they seem inclined to live more or less in company, and in late 
fall aie apt to be seen in parties of four or five individuals. They never, however, 
flock, in the strict meaning of the word. 




464 


<f 


49d 




498 A 


^ 


499 


<f 


500 


d 


501 


9 


502 


d 



ISwc Moant Whitaey, Cal. 



.do 
.do 
.do 
.do 
.do 



Date. 



Collector. 



Sept 86 
Sept. 96 
Sept 96 
Sept 36 
Sept 96 
Sept 36 
Sept 96 



H. W. Henshaw 

....do 

....do 

do 

....do .......... 

....do 

— do 



Wing. 


Tail. 


BUL 


4.45 


4.34 


0.59 


4.49 


4.09 


0.50 


4.59 


4.15 


0.47 


4.58 


4.19 


0.48 


4.5T 


4. 18 ' 0. 49 1 


4.55 


4.16 


0.48 


4.53 


4.15 


0.47 



Tanns. 



0.79 
0.89 
0.83 
0.80 
0.89 
0.83 
a 89 



LAKim^. —Shrikes. 

4d. Collwrio ZudovicianiM, (L.), var. excuhitoroidea, — Swain's White-rumped Shrike. 

This Shrike is numerous in California, where its habits of life throughout appear not 
different from its usual mode of existence elsewhere. As noticed by Professor Baird, in 
his Review, there is observable in the birds from the west coast an appreciable difference 
from those of the interior, which latter represent what may be called the normal type of 
coloration of the var. exoubttor^ideB. In our specimens from California the ash above is 
darker, the hoarlness of the forehead of less extent, the white of scapulars more restricted. 
All the specimens, however, taken on the mainland have the white rump clearly defined. 
In this connection, two young birds in nesting plumage taken on Santa Cruz Island are 
especially noteworthy. These appear in all respects to be typical ludovicianuB, In 
the depth jof the plumbeus shade above and along the sides, in the lack of any hoari- 
nesa on the forehead, and, above all, in the absence of any whiteness of the rump, this 
being like the back, they exactly resemble young birds from Florida. 



2i o. Sex. 



87 
905 
467 
750 
623 



15 

16 







LocaUty. 



Santa Barbara, Cal 

do 

Near Moant Whitney, Cal 

do 

EeniTille, Cal 



Ludovieianui, 



Santa Cms Island, Cal. 
do 



Date. 



June 96 
July 6 



Oct. 97 



Jane 10 
June 10 



Collector. 



H. W. Henshaw 
Do. 
Do. 
Do. 
Do. 



Do. 
Do. 



Tanagrid^.— Tanagers. 

49. Pgranga IiMlodciana, (Wils.). — Louisiana Tanager. 

In one of the small ca&ons issuing from the mountains near Santa Barbara I found 
several of these Tanagers in July, at which time they were feeding their young. Else- 
where in Southern California they were most unaccountably rare, and, all told, I do 
not think I saw over a dozen during the entire summer. Probably the bulk of their 
D ambers pass farther north to breed. 



9 
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Fjungillid^. — Finches. 



50. Carpodacus purpureus, (Gm,)« — Purple Finches. 

This species appears to be at least not a common one in Southern Califomia, a single 
specimen being ail obtained or seen by ns. Dr. Cooper speaks of finding them on the 
summits of the Coast range, toward Santa Cmz, in May, where they had nests. 



No. 


Sex. 


LocaUty. 


Date. 


Collector. 


Wing. 


TaU. 


Bill. - TaniUL 


563 


9 


Near Moant Whitney. Cal. . 


Oct 10 


H.W.Heiishaw... 


3.00 


fiL34 a45 


0.7S 



51. CarpodacuM frontalis, (Say). — Honse Finch. 

In Southern California, in summer this Finch is perhaps the most numerous of any 
of the smidi birds. Their diffnsion is veiy general, the mountains alone being un- 
Tisited by them. On the island of Santa Cruz, their numbers are as ^reat as on the 
mainland. They are always found in greatest numbers in the yicinity of houses, 
where there are scarcely anv bounds to their familiarity. On the uninhabited i>ortions 
of the islamf a few had taken up their abode, resorting to little niches in the face of 
cliffs to place their nests. Their disposition toward each other is sociable in the ex- 
treme, and wherever found they will be seen to have established themselves into com- 
munities, often of many individuals, while the air is fairly filled with their songs, 
which continue from morning to night. 



No. 


Sex. 


72 


9 ad. 


73 


cf ad. 


74 


<f Jan. 


129 


d ad. 


150 


cf ad. 


151 


(f ad. 


139 


cf ad. 


160 


d" ad. 


161 


cf ad. 


^ 


V Jan- 


770 


d ad. 

1 



Locality. 



Santa Barltara, Cal ». 

do 



do 
do 
do 
do 
.do 
do 
do 



Walker's Basin, Cal 

Fort Tejon, Cal 

SauU Barbara, Cal. 



Date. 


Jane 96 


Jnne 96 


Jane 96 


Jane 98 


Jane 99 


June 99 


Jane 99 


July 1 


Jaly I 


July 1 


July 17 


Aug. 9 



Collector. 



52. Chrysomitris tristU, (Linn.). — Goldfinch. 

This is an abundant species throughout Southern California, avoiding only the high 
mountainous districts. It was particularly numerous at Los Angeles, and as early as 
the middle of June was breeding plentitnlly. Their eggs at this time were in most 
cases far advanced toward hatching, though in one instance fresh eggs were found, 
and in another the nest had been just begun. 

In a dense willow-thicket within an area of a few yards no fewer than seven of their 
nests were counted. They were all placed quite low, the highest about 12 feet from 
the ground, and, save in being less compactly woven, resembled the usual style of struc- 
ture in the East. The eggs are of an unspotted greenish-white color. 



No. 


Sex. 1 . Locality. 


Date. 


Collector. 


96 


2 ad. 1 Loe Anceles. Cal - --. 


June 17 


H. W. Henahaw. 









53. Chrysomitris psaltriaf (Say.). — Arkansas Finch. 

Of the three species inhabiting Southern California, this Goldfinch appears to be the 
most widely spread, as perhaps also the most numerous. It was seen at many differ- 
ent localities, and, like the other two, inhabits the valleys. The reeds of grasses and 
weeds appear to form the chief part of its food. 
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No. 


Sex. 


347 


9 Jon. 


294 


338 


cfad 


33d 


cTad. 


339 


cf Ian. 


340 


Jan. 


341 


9, on. 


344 


¥. oil' 


426 


<f,an. 


427 


9 ad. 


430 


<fad. 


433 


9 . 


on. 


434 


6 


an. 


4a3 


▼ . 


ion. 



Locality. 



Qjal Creelc, Cal 
f^rtTeJoQ.Cal. 
do 



.do 
.do 
.do 
.do 
,do 



Walker's Basin, Cal 

Fort Teion. Cal 

Walkers Basin, Cal 

do 

Fort T^n, Cal 

do 



Date. 


Collector. 


July 17 


H. W. Henshaw. 


AoR. 3 


Do. 


Aug. 9 


Do. 


Aug. 9 


Do. 


Aug. 9 


Do. 


Aug. 9 


Do. 


Aog. 9 


Da 


Aag. 9 


Da 


Aug. 97 


Da 


Aug. 98 


Do. 


Aug. 98 


Do. 


Aug. 28 


Da 


Aug. 28 


Do. 


Aug. 28 


Da 



54. Chryaomiiris lawrendi, (Cassin).— Lawrence's Ooldfinch. 

OardtteUs lawr0neii, Csssin. Proo. A. K. So., t, Oct., 1859, 105. pi. y (California).— Heermann, P. 

B. R. Rep., X, 1859. vi. 50, (California). 
Cfhrysomitrit knoreneH, Bd., B. N. A., 1858. 424.— Xantos, Proo. Phila. Acad. Nat Sol., 1859, 101.— 

(Ft. Tejon, Cal.).— Coop., B. Cal., i, 1870, 121.— Cones, Key N. A. B.. 1872, 139.-B., B., & XL, N. 

A. B., 1814, 478. 

This Goldfinch appears to be more particularly a Califomian species, and I* do not 
find it reported from ontside the State, except from Camp Whipple, Arizona. Its dis- 
tribation here seems confined to a comparatively narrow area coastwise, from the 
sqathern border to the most northern portions of the State, whero Heermann gives it as 
very abnndant^thronghont the mining-rogions. It thns mav, and probably does, extend 
somewhat into Oregon, though it has not been detected at Camp Uarney by Lieatenant 
Bendrie. 

Near Santa Barbara, which was the only place where I met with the bird, it was a 
nnmeroosly represented species, thongh even there my observations respecting it were 
confined to a smgle locality, the neighborhood of some springs of fresh water to which 
the birds resorteid in great nambers all throngh the day to slake their thirst. They 
certainly did not breed in the immediate locality, and I was at a loss to imagine the 
particular attraction the spot had for them. 



Na 


Rex. 


Locality. 


Date. 


CoUector. 


Wing. 


Tail. 


Bill. 


Tarsus. 


.'k3 


cf ad. 
cf ad. 
cfad. 
cPad. 
cf ad. 
<f ad. 
(^ad. 
9 ad. 
9 a«I. 
$ ad. 

r^ inn. 


Santa Barbara. Cal 


June 95 
Jnne 95 
June 95 
June 96 
June 27 
July 1 
July 1 
June 25 
June 25 
July 1 
June 95 
Jnne 25 
June 25 
Jane 25 
June 26 
Jane 25 
June 27 
June 27 
June 27 
July 2 
July 2 


H. W. Henshaw .. 


2.53 
9.80 
9.70 
2.79 
9.69 
9.70 
9.73 
9.56 
2.50 
2.54 
9.64 


9.03 
9.24 
9.08 
9.18 
9.16 
9.12 
2.12 
1.97 
2.03 
2.05 


a32 
0.33 
0.35 
0.33 
0.33 
a32 
0.35 
0.33 
0.34 
0.33 


0.50 


56 


do 


0.54 


57 


do 


....do ............. 


0.54 


75 


do 


....do 


0.53 


97 


do 


....do ............. 


0.52 


163 


do 


.... do .•••>.«...... 


0.52 


164 


do 


....do ............. 


0.59 


.V) 


do 


....do - 


0.59 


51 


do 


....do 


0.53 


165 


do 


....do 


0.47 


49 


do 


....do 




52 




Ion. 
on. 
an. 
an. 
an. 
ion. 
an. 
an. 
on. 
an. 


do 


.... do ............. 








54 


do 


....do ............. 










55 


do 


.... do ............. 










76 51 


do 


....do ............. 










62 


cf. 


do 


....do 










^ 


do 


do 










99 


do 


... .do ............. 










100 


do 


.... do 










176 


do 


.... do ............. 










177 


do 


...,do -. 












U J 

















55. Chry^ffmiiriB pinus, (Wils.). — ^Pine Finch. 

In winter, the Pine Finch overspreads California, probably visiting all portions. It 
apparently does not, as in the same latitude in the interior, resort to the high mount- 
ains in summer, but all retire to the far north. In the interior, about Eernville and 
elsewhere, it was present the last of October in small flocks, finding in the weed- 
patches an n bun dance of food. 



So, 


Sex. 


• Locality. 


Date. 


Collector. 


641 


9 Jan. 


Walker's Blisin, Cal 


Nov. 5. 


H. W. Henshaw. 
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56. Pasterculus BavannOf (Wil8.)> var. alamdinu$, Bp.— Western S&Tanna Sparrow. 

We have no positive proof of the oocnrrenoe of this variety in California in sammer, 
and all the evidence I oonld obtain seems to point to the opposite coDcinsion. 

During the fall migrations it makes its appeajrance from the North, and then occora 
over the State at large. 

I found it earl^ in September on the streams high np in the monntains, near Monnt 
Whitney, while in November it was exceedingly numerous about Oakland, across the 
bay from San Francisco, frequenting the plowed lands, gardens, and grassy fields 
everywhere, almost to the shore. Whether it ever is found in the aedt-meadows along 
the shore I do not know, but believe it never does occur in such places, even during 
the migrations. 



Na 


Sex. 


443 


« 


510 


o 


587 


5 


568 


cf 


594 


d 


713 


d 



Locality. 



Walker'e Basin, Cal 

North Fork Kern River, Cal 

Xeiir Kemville, Cal 

do 

...... do ................ .... 

Walker's Basin, Cal 



Date. 


Sept. 


6 


Sept 


ua 


Oct 


20 


Oct. 


90 


Oct 


83 


Nov. 


11 



Collector. 



H. W. Henshaw. 
Do. 
Do. 
Do. 
Do. 
Do. 



67. Passerculus satanna, (Wils.), var. antAifitw.— Fitlark Sparrow. 

Faamreuhtt anthituu, Bonaparte, Comptes Rendus, xxvii, Dee., 1833, 919 (Bnssian America).— 

Bd.. B. K. A., 1858, 445.— Coop, R Cal., i, 1870. 183. 
PaueraduttavannaYM, tmthinui, Cooes, Key K A. B., 187S, 136.— B.,B., &R., K. A. B., i, 1674, 539. 

This sparrow, so £ur*a8 known, is confined to California,* where it inhabits exclusively 
the coast, being found in the salt-meadows and beds of rushes. Its habits seem to re- 
semble very closely those of the eastern Savanna Sparrow (P. savannas) as seen under 
similar circumstances. They lie close hidden' in the grass, rise with extreme reluct- 
ance, and fly with apparent difficulty to a short distance, alighting usually on the 
tops of the mattocks of grass, or upon the mazing reeds, there to reconnoiter for a mo- 
ment ere taking refuge among the roots. 



No. 


Sex. 


101 


9 Jan. 


103 


S ad. 


J04 


9 ad. 


105 


d ,nn. 
9 :an. 


106 


119 


d ad. 


119 


9 ad. 


120 


cf ad. 


131 


$ ad. 


183 


d ad. 


156 


9 ad. 


157 


9 ad. 


ta7 


d ad. 



Locality. 




Santa Barbara, Cal 
do 



.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 



June 97 
Jane 97 
June 97 
Jane 91 
Jane 97 
Jane 97 
Jane 98 
Jane 98 
Jane 98 
Jane 98 
Jnly 1 
Jnly 1 
Jaly 8 



Collector. 



H. W. Henshaw 
....do .......... 

....do .......... 

....do 

....do ..... ..... 

....do 

do 

... do] 

....do .......... 

....do 

....do .......... 

....do ..... .... 

....do 



Wing. 


Tail. 


Bill. 


9.57 


9.00 


0.43 


9.40 


1.90 


0.46 


9.45 


1.80 


0.46 


9.65 


9.15 


0.43 


9.54 


9.00 


0.47 


9.64 


9.03 


0.47 


9.40 




a40 


9.56 


i'66 


0.47 


9.50 


9.00 


0.50 


9.79 


9.06 


0.47 


9.43 


1.90 


0.49 


9.46 


2.00 


0.46 


9.49 


9.06 


0.46 



Tarsos. 



O.90 
a 74 

a77 

0.79 
0.79 
a83 
a89 

ass 
cei 

0.89 

a77 
ar? 
a79 



58. Pooeoetes gramineus, (Gm.), var. confinis, Bd.— Grass Finch. 

I did not meet with the Grass Finch in summer in Southern California, and believe 
with Dr. Cooper that if it breeds within the State, it is only in the more northern 
parts. Like the Lark Sparrow, it is more a bird of the dry intenor regions, being found, 
however, over California during the migrations. 



No. 



466 
630 



Sex. 



Locality. 



Near Moant Whitney, Cal 
Near Kemville, Cal 



Date. 



Sept 19 
Oct. 95 



Collector. 



H.W.Henahaw. 
Da 



59. Cotumieulus passennuSf (Wils.), var. perpallidus, — ^Western Yellow-winged Sparrow. 

This Sparrow is chiefly a bird of the interior region, where it is rather southerly in 
its habitat. It has not hitherto been* known certainly to occur on the Pacific coast. 

* The locality of Bonaparte's type-specimen was probably transferred with that of 
P. dlandinus, (See B., B., Sl B., N. A. B.) 
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At Santa Barbara, directly on the coast, I.foand tbe Bpecies breeding, and took tbe 
yonnff in nesting plumage tbe last of Jane. Elsewhere 1 did not see it, thongb, as it is 
a bira of very nnobtrnsive habits, it may have easily been overlooked ; hence its dif- 
fusion over Sonthern California is by no means improbable. 



No. 



142 

182 



Sex. 



Jnn. 
9 ad. 



Locality. 



Santa Barbara, Cal . 
do..... 



Date. 



Jnne 29 
July 1 



Collector. 



H. W. Heosbaw. 
Da 



60. Chondeatea grammaoaf (Say).— Lark Finch. 

As might be expected from its almost universal dispersion over the West, the Lark 
Finch is found in Ualifomia, wintering, acconling to Dr. Cooper, in the southern part of 
the State. That this is somewhat out of their usual range is shown by the fact of their 
general scarcity as compared with the great number to be seen in the interior sections. 

61. Zonoirickia leucophrya, (Forst.).— White-crowned Sparrow. 

This species is not known to breed in Alaska, or, indeed, within the Pacific coast re- 
gion. I found it in the high sierras in September, in company with the succeeding 
variety, forming, however, but a very small proportion of the vast flocks of those birds. 
In common with some other species, as the Passerculus alahdimiSf large numbers of this 
Sparrow in pursuing their migration southward in fall, instead of following a direct 
course, radiate out of the line, and are thus found fax to the west and east of the region 
inhabited by them in summer. ^ 

A more notable instance of this irregular mode of migrating is seen in the Junco 
oregcnus. This, though a species belonging to the western province, is found in fall and 
winter dififused over all the interior province, and to the edge of the eastern. In these 
cases it seems to be merely a question of the abundance of food which determines their 
path. In a great measure, independent of climatic conditions, the birds wander almost 
at will, wherever they find their wants most easily satisfied. 



No. 


Sex. 


470 


(fad. 


471 


<f ad. 


4ei 


9 ad. 


495 


$ ad. 



Locality. 




Mount Whitney, Cal 

do 

do , 

do 



Sept. 19 
Sept 12 
Sept 19 
Sept 21 



Collector. 



H. W. Henahaw. 
Do. 
Da. 
Do. 



G2. Zonotrichia leucophrya, (Forst.), var. intermediaf Ridgw. 

By the middle of September this bird had become very common in the sierras, and 
at an altitude of 12,000 feet was seen in large flocks feeding among the low willows and 
alpine shrubbery that fringe the little streams of this elevation. As we descended 
thence into lower regions, it grew still more abundant, till in the low valleys they 
nambered thousands. About San Francisco, the middle of November, they were seen 
in throngs in the shrubbery of the gardens, and they doubtless spend the winter here. 
This variety does not breed in Calitomia. 



No. 



478 
479 
480 
491 
483 
483 

485 
4S6 
4!n 
494 
503 
549 
503 
575 



585 



591 



Sex. 



<^ jun. 
(f ad. 
9 Jan. 
(f jon. 
cf ad. 

ad. 

ad. 

ad. 

d ad. 
9 ad. 
<f ad. 
9 Jan. 
dr Jan. 
d" jnn. 
^ ad. 
cT ad. 
9 Jan. 
(^ad. 
9 jnn. 
f/ad. 



Locality. 



Near Meant Whitney, Cal 
do 



do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 



Date. 



Near KemTllle, Cal. 
do , 



do 
.do 
.do 
.do 



Walker's Basin, Cal . 
Near Kemrille, Cal. 
do 



Sept 

Sept. 

Sept. 

Sept 

Sept 

Sept 

Sept 

Sept 

Sept 

Sept 

Sept 

Sept 

Sept 

Sept 

Oct 

Oct 

Oet 

Oct 

Nov. 

Oet 

Oct 



18 
18 
19 
19 
19 
19 
19 
19 

n 
n 

81 
96 
19 
93 
16 
98 
19 
98 
5 
93 
9B 



Collector. 



H. W. Henshaw. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
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63. Zonoirickia gambeUy (Font.).— Gambel'^ Finch. 

The tme Oambel's Finch is confined to the Pacific province, where it breeds as far to 
the north as Kodiak. I was nnable to detect its presence in the monntains about Fort 
T^on in summer, and I am inclined to believe that it does not breed in the sierras 
south at least of the latitude of San Francisco. 

Among a large number of the preceding birds, shot near Moant Whitney in Septem- 
ber, were only two of this variety. About San Francisco, too, where in November the 
other varietv was so numerous, I succeeded in finding but a single pair, an adult and 
a young bird. They are thus probably quite local in their habitat, and resident to a 
great extent, though in their wanderings for food they extend Some distance farther 
south in the fall and winter than their regular habitat. 



KoL 



465 
486 



Sex. 



ad. 
Jan. 



Looality. 



Near Mount Whitney, Cal 
do 



Data 



Sept 19 
Sept 19 



Collector. 



H. W, Henabaw. 
Da 



64. Zonotrichia oaronata, Pallas. — Golden-crowned Sparrow. 

Smberita eoronaia, Pallac Zoqg. BoMo-Aaiat, 11, 1811. 44. 

Zimotriekia coronata, Bd., B. nT A., 1858, 461.— Xantoa. Pnxf. Phlla. Acad. Nat Sci.. 1859. 191.- 
Coop. A Saokl.. P. B. B. Sep.. voL 1% pt U, 1860, 901.— Coop., B. Cal., i, 1670. IST?.— B., B., Sc 
R.. K. A. B., 11, 1874, 573.— Nelaon, Proc. Boet. Soo. Nat fllBt, toL xtU, 359 (California). 

ZcnotricMa tntrocapiOa, Newb., P. B. B. Bep., ▼!, 1857, 88. 

In its fall migration, this Sparrow appears to follow pretty exdnslvely the mountain- 
ranges, where it is found from their bases up to an altitude of about 6,000 or 7,000 feet, 
thus avoiding the higher summits and not descending into the valleys. It is a bnish- 
loving species, and inhabits the thickest chaparral of oak-scrub or ** blue brush," some- 
times in flocks of its own kind, oftener in company with the other Zonotnckia and the 
Pipilos, Its habits differ in no noteworthy respect from those of its congeners. Its 
food, which in the fall consists almost entirely of the seeds of grasses and weeds, is 
obtained from the ground, the various species mineling together in perfect amity as 
they conduct their search. By the 10th of November most of the young birds had 
passed north, those remaining being for the most part in the adult plumage. Later in 
the fall and in winter their diffusion becomes more general. In company with the var. 
intermedia, they were seen in the hedge-rows and weed-patches about Oakland, where 
they spend the winter. Probably more or less remain m the mountains of Northern 
California during the summer. Heerman, as quoted, mentions finding a nest of thid 
species near Sacramento. 



No. 



564 
568 
66d 
609 
611 
561 
565 
566 
565 
603 
604 
567 
605 
607 
608 
715 
540 
610 
616 
614 
613 
613 
615 
616 
617 
509 
619 
095 
696 
737 



Sex. 



Locality. 



Date. 



Moantalxis near KemTille, Cal . 
do. 

Walker's Banin, Cal 

Moantains Dear KemviUe, Cal . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Near Whitney, Cal 

Moantains near KemTille, Cal . 
......do ....................... 

......do ....................... 

do 

do 

do 

......do ....................... 

do 

do 

do 

Walker's Baain, Cal 

do , 

MoontainanearKemTille, Cal. 



Oct 16 

Oct. 16 

Nov. 9 

Oct 25 

Oct 25 

f)ct 10 

Oct 16 

Oct 16 

Oct 10 

Oct 25 

Oct 25 

Oct 16 

Oct 25 

Oct 25 

Oct 25 

Nov. 11 

Oct 10 

Oct 25 

Oct 25 

Oct 25 

Oct 25 

Oct 25 

Oct 25 

Oct 25 

Oct 25 

Oct 16 

Oct 25 

Nov. 11 

Nov. 10 

Oct 25 



Collector. 



H. W. Henshaw. 
....do 


3.30 
3.2» 


....do 


aso 


....do 


3.3^ 


....do 


3.06 


.... do ...a....... 


3.26 


....do . .......... 


3.22 


....do . .......... 


a 15 


....do ..••..••... 


2.93 
3.07 
3.14 


....do ........... 


....do 



.do 
.do 
.do 
.do 

do 
.do 
.do 
.do 

do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 



WinK. : TaU. BUI. 



3.37 
3.45 

a 46 
a 63 
an 
a4o 
a37 
a 25 
a 05 
a25 
a33 



0.47 
0.50 
0.50 
0.46 
0.47 
0.45 
0.50 
0.45 
0.46 
0.49 
0.46 



^ I 



I 



Taraoa. 



0.95 

a 95 
0.9-2 
0.«l 
0.97 
1.0i.» 
0,92 
0.90 
0.93 
0.95 



w 
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65. Janco oregonM, (Towns.)* — Oregon Snowbird. 

This Snowbird is probably a summer resident in the high mountains throughout 
California. 

As late as August 19 1 obtained the young fully fledged, though still retaining their 
nest plumage, in the mountains near Fort Tejon, where the species was very abundant. 
Id SeptemMr the number in the State is increased by thOaarrival of immense flocks 
from the north, when they overspread the whole country, remaining till the following 
spring. 



No. Sex. 




Looality. 



MoQD tains near Fort TeloOfiCal 

do 

do 

Monntaina near Mount Whitney, Cal. 
do 



do 

.do 

.do 

do 

.do 



Date. 


Aug. 


8 


Ang. 


9 


Aug. 


19 


Sept. 


10 


Sept. S6 1 


Oct. 


10 


Oct. 


10 


Oct. 


10 


Oct. 


10 


Nov. 


5 



Collector. 



H W. Henshaw. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 



66. Pootpiza belli, (Cassin). — ^Bell's Sparrow. 

Emberim heOi, Casein, Pr. A. N. Sc. Phila., v, Oct., 1650, 104, pi. ir, 41 (San Diego, Cal.). 
Poonixa Mli, Bd., B. N. A.. 1858, 470.~Keniierly, P. B. B. Bep., z, 1859, 39.— Heerman, ibid.. 46.— 
Coop.. B. CaL. i, 1810. 904 

The Bell's Finch appears to be confined to the southern half of California, where it is 
a resident species. It inhabits to some extent the chaparral on the mountain-sides, 
hot is more particularly a bird of the sag^-bmsh plains, no spot being too desolate to 
Bait the taste of this Sparrow. In the mountains near Fort Tejon, it breeds abundantly 
at an elevation of 5,000 or 6,000 feet. At this date, August 4, the young were just 
moulting and about to don the adult feathering. 



No. ' Sex. 



I 



S95 
396 
!»7 
369 
Tii 
390 
391 
^2 
749 



9 4un. 

c^Jun. 
cf jun. 
c:^Jon. 
cf ad. 

$ ad. 



Locality. 



Date. 



lIountainanearFortTeJon,Cal Aug. 4 



do 
do 
.do 
.do 
.do 
.do 
.do 
.do 



Aug. 4 
Aug. 4 
Aug. 17 
Aug. 7 
Aug. 17 
Aug. Id 
Aug. 18 



Collector. 



H. W. Henshaw. 

....do 

....do 

....do 

....do ... 
....do . .. 
....do ... 
....do ... 
....do... 



I « ■ « « « 



• 

Wing. 


TaU. 


Bill. 


8.73 


3.96 


0.44 


2.74 


3.88 


0.38 


S.8S 


3.87 


0.38 


8.75 


2.91 


0.37 


3.80 


3.89 


0.39 


2.75 


3.88 


0.37 


2.65 


3.83 


0.39 


2.63 


3.75 


0.35 


3.79 


3.95 


0.43 

1 



Tarsus. 



0.80 
0.61 
0.83 

o.eo 

0.83 
0.81 
0.77 
0.74 
0.79 



67. Poo9piza hellif (Cassin), var. navadensiaf Ridgw. — ^Artemlsia Sparrow. 

This well-marked variety of the Bell's Finch is found throughout the middle region ' 
being limited in its westward extension by the Sierra Nevada^ on the eastern slope o^ 
which it was found by Mr. Ridgway. 

Though, in the strict meaning of the word, not a migratory species, these Sparrows 
do yet wander in the fall and winter to very considerable distances. As it is of a hardy 
nature, these joumeyings are undertaken more in quest of food than through the exi- 
gencies of climate ; though, doubtless, both causes are, to some extent, operative. 

It is hence the less surprising that this species should cross the range and be found 
in the winter on the fp^und occupied in summer by the other variety alone. At Kern- 
ville, I took a single individual, October 28, and saw others. 



Ka Sex. 


Locality. 


Date. 


Collector. 


Wing. 


TaU. 


BiU. 


TarsQS. 


636 (^jan. 


KearKemTllle. Cal 


Oct. 88 


H.W.Henahaw... 

_ _ fl 


3.13 


3.04 


0.43 


0.86 
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68. SpiztsUa aocialiSf (Wils.), var. arizotug, Cooes.— Western Chipping Sparrow. 

According to Dr. Cooper, the Chipping Sparrow is an abondant bird in Northern Cal- 
ifornia, and according to onr observations it is pretty well diffused too in the Sontheni 
half of the State. The young and old were seen in great nombers in the moan tains ia 
the vicinity of Fort Tejon in early August. This species was also seen in June on tbe 
island of Santa Cruz. 



No. I Sex. 



I 



141 
9fi9 
970 
971 

487 



cf jnn. 
9 Jan. 

§iid. 



Locality. 



Santa Barbara, Cal 

Moan tains near Fort Tejon, Cal 

do 

do 

Moant Whitney, Cal 



Date. 


Jane 99 
Aug. 9 
Aag. 9 
Ang. 9 
Sept 19 



Collector. 



H. W. fiensbaw. 
Do. 
Do. 
Do. 
Do. 



69. SpizeUa breweri, Cass. — Brewer's Sparrow. 

Of the distinctness of this species from the S. paUida I am well assured, believing 
that the differences seen in the plumage, which are perfectly appreciable and always 
constant, the different character of songs and habits, and the totally different habitats 
of the two are points of distinction too ^reat to be reconciled on tne assumption of a 
mere varietal difference. No intergradation between the two has ever been attempted 
to be proven, their sameness specifically having apparently been taken for granted on 
the strength of the superficial resemblance of the two birds. 

The mountainous country a<yoining Fort Tejon was the only locality where this spar- 
row was found by our parties. It was here rather numerous in August, and I am in- 
clined to believe that those seen here were summer residents. They perhaps winter in 
the extreme southern portion of the State. 



No. 


Sex. 


LocaUty. 


Date. 


Collector. 


Wing. 


TaiL 


Rill. 


Taraoi. 


413 
476 


c^ad. 
Jon. 


Mountains near Fort TciJon, Cal 
......do 


Ang. 19 
Aag. 14 
Ang. 14 


H. W. Henshaw. 

.... do ........... 


9.44 

9.40 
9.43 


9.73 


a33 
0.35 
a34 


a67 
O.GJ 


779 


do 


do 


a67 











/ 



70. Mtioapizamelodiaf (Wils.), var. heermannif Bd. — Heerman's Song Sparrow 

This Song Sparrow is found all over the southern half of California, and like its alli^ 
is, wherever found, an abundant species. 
X They like best tbe vicinity of water, and will always be found in the thickets of the 

small streams, preferring, however, not to follow these upward as they course down 
from the high mountains, but keep pretty exclusively in the low altitudes. Precisely 
like their relative in the East, they are always to be seen in the cultivated fields of the 
farmer, and build even in the hedgerows that surround the houses in the outskirts of the 
cities. In short, the bird is almost an exact reflection of the Eastern Song Sparrow. 
Their songs, however, while in general style similar to that bird, are very roadily dis- 
tinguished. Their tones are deeper, the songs longer, and of a much more varied char> 
acter than the monotonous ditties of the eastern MeUispiza, 

They were quite numerous about San Francisco in November, and I presame they 
are permanent residents of the same locality throughout the year. 

On the borders of Kern Lake, these Sparrows were found in the swamps of Tulle 
RushiDS, their only companions being the Kails and Marsh Wrens. 

This was the only Melospisa seen by us in the south of the State, and isjpar esocell^nt* 
the Californian Song Sparrow. 
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No. 


Sex. 


Locality. 


Date. 


Collector. 


Wing. 


Tail. 


Bill. 


Tarsns. 


13 
13 


<^ad. 
9 ad. 
c^ad. 
cf ad. 

d 
cf ad. 

d" 

d" 
5 Jan. 
9, no. 
9.nn. 
<^3an. 
9 jnn. 
9 Jnn. 
d'jun. 
cf Jan. 
cfjnn. 
cf . on. 
cfjnn. 
9 Jan. 
9 Jan. 
d'Jnn. 
9jnn. 
</jan. 


Santa Cruz Island, Cal 

do 


Jnne 10 
Jnne 10 
Jane 10 
Jane 86 
Ang. 97 
Nov. 10 
Nov. 11 
Nov. 11 
Jnne 25 
Jane 85 
Jnne 85 
Jnne 25 
Jnne 96 
Jnne 96 
Jnne 27 
Jnne 29 
Joiie 29 
Ang. 15 
Ang. 15 
Aag. 15 
Ang. 15 
Aag. 15 
Ang. 15 
Aag. 15 


H. W. Henshaw. 
....do ........ 


9.45 
3.48 
9.37 
9.53 
2.43 
2.65 
2.56 
2.53 


2.69 
9.79 
9.5a 
9.70 
9.67 
9.97 
2.77 
9.67 


0.47 
a46 
0.48 
0.48 
0.47 
0.47 
0.43 
0.43 


0.87 
0.85 


14 


...... do ..................... 


... do 


0.83 


98 


Santa Barhara. Cal ^ . , . . . 


• • . .do .... ....... 


0.90 


A'-JO 


Walker's Baain. Cal 


....do 

....do ........... 


0.84 


693 


......do 


0.99 


711 


do 


....do 


0.85 


719 


.■••.. do .•••...••...•........ 


....do 


0.80 


59 


Santa Barbara. Cal . . ^ . , 


.... do ........... 




50 


do 


....do ..1... 








60 


do 


....do , 








61 


do 


.... do ........... ........ 








69 


do 


... do 








77 


do 


....do 1........ 






107 


do 


....do 1 






145 


do 


....do 1 


1 
,.,.,,1 




155 


do 


....do ........... ........ 


. 






357 


Kern Lake. Cal 


.... do .••.••...•. ........ 








359 


......do 


.... do .... ••*... ......«• 








359 


do 


....do 


1 




339 A 


do 


....do ' 


***"**l 




361 


......do - 


....do ! 






363 


do 


....do 






365 


do 


....do - 


1 








1 


1 





71. PeuccBa rufioepa, {Cm8,), — Red-capped Finch. 

I notice this species here merely to call attention to the negative evidence afforded 
by its entire absence from onr collections of the past season. The original specimen 
came from California, and the species has since been obtained by one or two collectors 
only, principally by Heerman, who fonnd it abundant near the Calaveras Hiver. D,r. 
Cooper refers to the species as inhabiting the Catalina Island, where he saw a few. 
Thongh I searched carefnlly for this bird in localities exactly similar to those which 
were always inhabited bv the closely-allied variety (var. boncardi) in Arizona, I did not 
SQCceed in finding a single individual. 

It is certainly not a widely-distributed species, and is probably quite rare. I have 
recently been informed that Mr. Allen, of Marin County, Just north of 8au Francisco, 
has found this binl breeding in his locality. 

72. Pa89erella townnndi, (And.). — ^Townsend's Sparrow. 

Early in October the mountains in the vicinity of Mount Whitney began to be 
thronged with these birds^ strangers from the far north, and now the chaparral and 
thickets on the steep mountain-sides, as well as the bushy ravines, were crowded by 
their numbers. From their abnndance as fiir south as Caliente, I should suppose they 
spread over (|uite the entire southern part of the State. Lower than an elevation of 
5,000 feet I did not find them. In spring they retire to more northern parts to breed, 
none being known to remain in the State. 



No. 


Sex. 


586 


9 


537 




534 


d" 


541 


d" 


562 


d 


644 


9 


645 


<f 


ei6 


<f 


6«5 


9 


666 


d 


690 


<f 


611 


d* 


707 


<f 


Toe 


9 


709 


<f 


667 


<f 



LocaUty. 



Monnt Whitney, Cal 

Kern River, Cal 


Oct 

Got. 

Oct. 

Oct 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 


7 
7 


Monnt Whitney, Cal.... 
do 


9 
10 


do 


11 


Walker's Basin, Cal 

do 


5 

5 


do V 

do 


5 
9 


do 


9 


do 


10 


do 


10 


do 

do 

do 


11 
11 
11 


do 


9 



Collector. 



Wing. 


3.19 


3.17 


3.33 


3.23 


3.19 


3.12 


3.33 


3.28 


3.08 


3.95 


3.10 


3.15 


3.98 


3.30 


3.38 


a 18 



Tail. 


Bill. 


Tarsns. 


3.05 


0.48 


0.97 


3.97 


0.50 


0.90 


3.82 


0.50 


0.93 


3wl9 


0.50 


0.97 


3.10 


0.48 


0.93 


9.95 


0.48 


0.98 


3.97 


0.50 


a 95 


3.30 


a58 


0.95 


9.98 


0.46 


0.86 


3.30 


0.50 


0.93 


3wl5 


0.48 


0.93 


3.16 


a45 


' 0.93 


3.96 


0.51 


0.90 


3.94 


0.48 


0.93 


3.39 


0.51 


1.09 


3.19 


0.48 


0.97 



Depth 
of bin. 



0.38 
0.34 
0.36 
0.36 
0.36 
0.37 
0.36 
0.37 
0.34 
0.38 
0.37 
0.33 
0.36 
0.34 
0.39 

ass 



AP. J J— 16 
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73. Pa89ereUa sckUlaeeaf Baird, yar. megwyncHuu, Baird.— Thick-billed Sparrow. 

PatsertUa aehittaeea, Baird, B. K. A.. 1836, 490 (only in part) (Fort T^on). 
FMMrdla mtgarynehui, Coop., B. Cal., i. 1870, SSI (Fort Tejon and northward). 
Boimrdim tvumtendi rut. jdtifCaeea. OonM, Key K. A. B., 187S. 358 (inelndea thlt form). 
Pu§mraU tawrmndi rar. meaarynekut, B., B., 4t B., K. A. B., ti, 1874, 57, pL se, £ 10. 

9 Of the fonr species or rarieties oiPassereUa, the present biid is the most remarkable 
of all. In coloration it approaches, most closely to the form of the northern middle 
re^pon, P. schUUuieaf from which indeed it differs bat little, if color alone be taken 
as a test. It has the same slate-gray, perhaps sli|zhtly darker, as the preyailiog tint, 
contrasted on the wines and upper coverts with orownish mibas* It has associated 
with an nnnsual devetopmentor the hind daw, an increased size of bill, paralleled per- 
haps in no other case. This is so thick as to appear actoally deformed. In the large 
series of the preceding bird collected there is no approach to this form in the size of 
these parts, while the type of coloration peculiar to either is always perfectly tangi- 
ble and well preserved. Besides being actoally larger, the relative proportions Of wing 
and tail are very different. In the present bird, as in the scMstaoea, the tail is very 
much longer than the wing. In toumamidi the tail is usually the shorter, sometimes, 
however, equaling the wing. I have, therefore, thought best to consider P. «efcitiaoM 
as distinct from either towMendi or iliaous, assigning to it as a local variety megaryn- 
chuSf which agrees with it in color and proportions. The relationship of the other two 
is probably similarly intimate. 

The Thick-billed Sparrow appears to be quite confined to California, where it is an 
exclusive inhabitant of the mountains, chiefly in the middle and southern parts. 

Mr. Ridgway found it abundant at Carson City, on the eastern slope of the Sierras, 
which is the northermost locality recorded. In the mountains about Fort Tejon it was 
numerous enough in the month of August, but from its habits it was difficult to be- 
come very familiar with it, or even to procure specimens. Besides being of a nat- 
urally timid disposition it was only found in the chaparral, which was here composed 
chiefly of oak scrub ; I did not find them lower down than about 5,000 feet. 

When found feeding upon the ground on the outskirts of the thickets, they threw 
themselves with a peculiar loud sharp chirp into the undergrowth, and usually re- 
sisted all att-empts to dislodge them by keeping in the thickest parts low down among 
the roots, and only flying, when absolutely compelled, to the next hiding-place. 



So. 


Sex. 


371 

404 
405 
900 


cTad. 

cf ad. 

9. Ion. 
dr Jan. 



Locality. 



Honntains near Tejon, 
Cal. 

..^.do ................. 

....do ................. 



Date. 



Aag. 17 

Ang. 19 
Aug. 19 
Aog. 3 



Colleotor. 


Wing. 


Tail 


BiU. 


Tarsus. 


Itoptli 
ofliUL 


H.W.Henahaw. 

...do 

...do 


&4S 

3.35 


3.90 
3.83 


0.63 
0.64 


a 08 




...do ....... .... 

























74. Guiraoa melanooephaliUf (Swains.). — Black-headed Grosbeak. 

This species, common throughout the middle region, is no less so on the Pacific 
slope. It occurs in all portions of California. During the summer it is rather partial 
to mountainous retreats, where it is found as often in the pine region as elsewhere ; but 
it also graces the lower regions, and is found in the low valleys coming often about the 
houses. 

Its song is the most interesting part of its history, and in its melody this species is 
excelled by very few others. 



Ko. 



96 

ss 

133 



Sex. 



c^ Jan. 
cfad. 



Locality. 



Santa Barbara, Cal 
Loo Angeles, C^l . . 
Santa Barbara, Cal 



Date. 



June 27 
Jane 99 
June 17 



CoUeetor. 



H. W. Henabav. 
Da 
Do. 



76. Gniraca ccarulea, (Linn.). — Blue Grosbeak. 

Though quite southern in itsdistribntion, this Grosbeak appears to reach much farther 
north on the Pacific coast than in the interior, and Dr. Newberry has reported, it from 
the extreme northern part of the State. We met with it at several places in Souttfero 
California, where it is pretty well diffused. It is never, I believe, found in the mount 
ains, but inhabits the warm, sheltered valleys. 
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No. ' Sex. 



% 

309 
310 
33S 
333 
425 



■d. 
Jon. 

.Ian. 
inn. 
Jan. 
ion. 



I^ocAlifcy. 



Lo« ABMlet, Cal 

FortTjon,C9l 

....do ............. ................................. 

....do ..., 

do 

Walker's BMin... 



Date. 



Collector. 



Jane 17 


H.W.Heiubaw. 


Aug. 7 


Do. 


Aug. 7 


Do. 


Aug. 9 


Do. 


Aug. 9 


Do. 


Aog. 87 


Da 



76. Cpanospiza amcBna, (Say).— Lazuli Finch. 

This Finohy ao muoh like the ladlgo-bird in voice and habits, entirely replaces that 
species in the far west. Its or||*anizatton seems to nnfit it for a residence in high lati- 
tudes, and it also shuns the bracing air of the mountains, not occnrrlng, according to 
Mr. Trippe, higher than 8.000 feet, an altitude at which I have never seen it. It is 
found in great abundance in the sheltered valleys, living for the most part along the 
streams, but at any rate the locality chosen must be more or less grown up to brush 
and bushes, among which it places its nest and spends the greater part of the time. 

77. Pipilo nMcnl<ttu9, (Swains.), var. megahnyx, Bd. — Long-spurred Towhee. 

This Pipilo is spread in great numbers over the southern half of California, ranging 
from the shrubbery of the lowlands well up on the mountains. On Santa Cruz Island 
it was one of the most numerously represented species ; indeed, the surface of this island, 
broken and cut up in every direction by ridges and corresponding ravines, and every- 
where covered with chaparral, forms Just the abode sniteu to the habits of this bird. 
Accordingly, I think I never saw in a limited area such numbers of these birds, their 
mewing calls sounding in all directions. They are probably resident in Southern Cali- 
fornia, where, too, their numbers in foil are still farther swelled by additions from more 
inclement regions farther north. 



Xo. Sex. 



356 

267 I 
294 

370 I 

375 1 

397 ' 

398 I 
•106 I 
647 I 
692 

743 ' 

744 t 



ff Jan. 
9 ad. 

d 
<f ad. 

d jun. 



(f Jan. 
Jon. 



Locality. 



FortTdon,Cftl 

Tejon Monntaina,CaI. 

do 

do 

do 

do 

do 

do 

Walker'0 Basin, Cal... 

do 

TeJon Moantaina,C.al. 
do 



Date. 


July 


27 


Aug. 


— 


Aug. 


17 


Aug. 


17 


Aag. 


17 


Aug. 


18 


Aog, 


19 


Nov. 


5 


Nov. 


10 


Aug. 


2 


Aug. 


-~ 



Collector. 



H. W. Benahaw. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



78. Pipilo /U8CU8, Swains., var. eriasalia, Ridgw. — Brown Finch. 

This Finch was found by our parties in great abundance from San Francisco south- 
ward. The appellation Cafion Finch Is not a very happy one, since it would suggest 
a preference for the rooky cafions, an inference by no means borne out by the habits of 
the bird. It is indeed an inhabitant of the mountains, being there, however, partial 
to the open thickets on the slopes, rather than to the recesses of the ravines. More- 
over, it is found in much greater numbers in the level country and low valleys. In 
esaential particulars it is a true Pipilo, having many of the habits common to the birds 
of this family, but especially resembles the var. tnetolencaa from the southern interior 
region, its mode of life being indeed almost identical with that of this bird, except in 
so far as it has been modified to suit the somewhat different nature of the region it 
inhabits. It is never found far from cover, though venturing into the open oftener 
and to a greater distance than is the case with the shyer, more retiring, black Pipilot, 
Its whole nature seems to be more reliant, an<l in some places I have seen them ven- 
turing to the very door of the houses, and hopping with the utmost freedom about the 
yards, picking up oruml^s, in company, perhaps, with their smaller friends, the Snow- 
birds. Their ilight is better sustained and less *' jerky " than most of the family, and 
i2f DOt so very unlike that of the Sickle-billed Thrush but that, when taken in connec- 
tion with its large size, colors, and its long tail, it may often mislead one as it goes dirt- 
in^ throagh the foliage. When one comes upon them suddenly they throw themselves 
into the nc^arest dump with all haste, but should a convenient tree be at hand they will 
quickly be seen among the branches, where mounting to some convenient perch they sit 
and watch the cause of all the trouble, the various individuals meanwhile responding 



248 



to each others' oallfi by coDstant sharp chirps. For birds of this groap they are more 
than asually gregarioas. Through the sammer each family maintains a close connec- 
tion. In fail, their wanderings l^gin, and then they come together in large companies, 
the numbers being still farther augmented by the addition of other species, as the Snow- 
birds and Zarotriehias. the whole forming a merry and united flock. Two broods aie 
reared in a season. At Santa Barbara in June the young were very numerous, while 
I took the young still in nesting-plumage as late as August 10. I found the species in 
November about San Francisco, and they doubtless winter here. 



No. 


Sex. 


84 


cf jtin- 


85 


(f JUD. 

9.un. 


86 


1U8 


cT jun, 
dTjun. 


351 


47 


cf ad. 


439 


d" 


570 


cf 


571 




572 


^ 


634 


<f 


648 


9 


649 


cf 


710 


9 



Looality. 



Santa Barbara, Gal. . 

do 

do 

do 

do 

do 

Walker's Baain. Cal. 
Near Kernville, Cal. 

, do 

do 

do 

Walker's Basin, Cal 

do 

do 



Date. 



Jane SB 
June 96 
June 96 
June 98 
Aug. 10 
Jane 95 
Aag. 27 
Oct. 
Oct 
Oct. 
Oct 
Nov. 
Nov. 
Nov. 



Collector. 



Wing. 



16 
16 
16 
38 
5 
5 
11 



H. W. Henskaw. 

....do 

— do 

...do 

....do 

...do 

I ■ • • U V •*■»*«•■••« 
I « ■ • uu ••* •••«••■• 

...do 

...do ........... 

...do 

...do 

...do 



3.74 
3.84 
4.05 
3.55 
3.90 
3.97 
3.67 

a6e 

3.78 



TaiL 



BilL Tar8Q& 



4.37 
4.68 
4.95 
4.55 
4.89 
4.83 
4.57 
4.67 
4.59 



0.60 
0.63 
0.67 
0.58 
0.63 
0.55 
0.58 
0.58 
0.59 



LOfi 
1.17 
1.04 
1.12 
1.10 
1.07 
1.0? 
1.05 



79. PipiU) chlorurua, (Towns.). — Green-tailed Finch. 

^ The present bird appears to be by no means as common in Southern California as 
througnout the interior country. It is pre-eminently a mountain-loying species, and 
in California I did not find it lower than 5,000 feet. At this eleyation it was breeding 
in the mountains near Fort Tejon; the young, perhaps of a second brood, being taken 
August 1. It inhabits the tangled brakes ana thiclcets nearly always close to the 
streams. 




Locality. 



Tqjon Monntains, Cal 

do 

do 

Near Meant Whitney. Cal 



Date 


• 


Ang. 


1 


Aug. 


19 


Aug. 


19 


Sept 


1 



Collector. 



H.W.Henfthaw 
Do. 
Do. 
Do. 



Alaudidje. — Lakkb. 

83. Eremophila alpestriSj (Forst.), var. ohrjfsoUBnMt Wagl. — Southern Horned Larks. 

The small bright-colored race of the Horned Lark is a common summer resident along 
the coast of Southern California, and is found, too, at this season, according to Dr. Cooper, 
as far north as Pnget Sound. In certain parts of the island of Santa Cruz, it was 
very numerous in June, as well, too, as along the adjoining shore of the mainland at 
Santa Barbara. The immense flocks of these birds that gather together in the fall are 
well known, but I was surprised to find to what extent this sociable feeling was car- 
ried during the breeding-season. Both on the mainland and on the island they were 
seen all through June in scattered flocks of both sexes, though nearly all, perhaps all, 
were at this tune nesting. Both sexes incubate, and it appeared to be the habit of the 
birds when off duty to repair together in small flocks, and thus to wander in search of 
food. At this season they do not resort much to the sandy beaches, but keep on the 
upland, where among the herbage they find more easily, and in greater abundaaoe, the 
insects and seeds which they are fond of. Their time of breeding must be quite irreg- 
ular, as I found a fully-fledged young one June 1, though after uiis I took two nests, 
with fresh eggs, and the greater number, I am persuad^, still had eggs. 

The nests were but rude attempts, being nothing more than a small pile of dried 
grasses, sufficiently hollowed to admit the reception of the eggs. One is deserving of 
notice as being placed within the cavity of an *'ubalone'* shdl, one of a lar^e heap, 
lying half overgrown with herbage. The whole cavity of the shell was filled by the 
material, and the eggs looked pretfcily enough as they lay contrasted with the ahiny, 
' pearly shells dnst-ered about them. The e^gs have a grayish-white backg;round, 
spotted quite uniformly with fleckings of reddisn brown. In one set of these, the back- 
ground is almost obscured by the markings, which are aggregated together in blotcbas. 

Two sets measured 0.86 X 1.81 — 0.85 X 0.63—0.88 X 0.63 ; 0.80 X 0.63 — 0.8O x 0.63 
— 0.77 XO.62. 



^ 



rFTi 
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ICTERIDiE. — Ok IOLES. 

81. AgelcEU8 phceniceaSf (LiDn.)i var. guhernatorf (WagI.)*~Ked-8hoaldered Blackbird. 

Piaroeoliut gtUHfmator, 'Wagl., Isis, 163*2, 381. 

Agelaitu guhemalof, Woodh.. Sitgr. Exp., 1853, 89 (CaliforDia).— Newb., P. R. R. Rep., vi, 1857, 

86 (California). -Bd., B. N. A., 1858, 599.— Coop., B., Cal., 1, 1870, 263.— Bendixe, Proc BoetSoo. 

Nat BiBt.. vol xvili, 1815, 158. 
Agelaiua phaenienu var. gubemator, Cooes, Key N. A. B., 1872^ 156.— Bd., B., & R., N. A. B., il, 

1874, 163. 

Thongh in perfectly adnlt plumage easily distingaisbable from phcsnioeu8, this bird 
is Ter>* closely allied to that species, bat may perhaps properly be set apart fixim it as 
its western Tarietal form. It oconrs throughout California, being, however, according 
to Dr. Cooper, chiefly a bird of the warm interior. I saw these birds in but few in- 
stances, and had no opportunity to observe their habits, which, however, according to 
other observers, are quite identical with those of the Eastern Red-wing. 

So far as I am aware, no specimens of A. phcenioeua of unquestioned identity have 
ever been taken in California, and I am led to believe that this bird does not occur 
there at all. The immatnre stages of A. guhemator are so much like the corresponding 
conditions of pheeniceus that they may readily be mistaken, the one for the other, and in 
this way A.phcBniceu8 has erroneously beeu ascribed to California. 



Xa Sex. I Locality. 



31 




I 
rf ad. liOa Angeles, Cal. 



366 $ ad. I Fort TciJon. Cal 



Jane 18 
Ang. 16 



Collector. 



H. W. Henshaw. 
,...do 



rrl, AgekBus tricolor f'Satt, 

leUruM tricolor, Kntt. Man., i, 9d od., 1840, 186. 

AgeUmu tricolor, Newb., P. R. R. Rep., vi, 1857, 86 Bd., B. N. A., 1858,030.— Xantas, Proo. Phila. 

Acad. Nat Soi., 1859, 193 (Fort Tejon, Cal.).— Coop., B. Cal., i. 1870, 3e5.-Bd., B., & R., N. A. 

B., ii, 1874, 165. 
Agdcgui phiBnieeui var. tricolor, Cones, Key N. A. B., 1879, 156. 

The isolation of this form from its allies seems to be warrantable in view of the tan- 
gible differences that distinguish them in all stages, especially when taken in con- 
nection with the different habits and notes which most observers have remarked. 

The species is quite strictly confined to California, possibly reaching on the north 
into Southern Oregon. In the southern portion of the State it is resident both on the 
sea-coast and in the interior. I found the species breedinp^ in but one locality, in Santa 
Clara Valley, June 21. Noticing large numbers of Blackbirds flying across the road and 
into an adjoining pasture, I followed their flight till I found myself before a patch of 
nettles and briers that must have covered three or four acres. The place was not at 
all swampy, but was a dry pasture, differing in this respect entirely from the breeding- 
places selected bv the Red-wings in the East. I noticed that each bird as it darted down 
into the clump bore in its bill a large object, which I subsequently found to be grass- 
hoppers. The cause of their joumeyings was then explained. They had found some 
spot where these insects were very numerous, and back and forth they poured all day 
long, bringing in their bills all they could carry for their hungry young. The nettles 
grew so dense and high, some attaining to 12 feet, that I found it almost impossible to 
force my way into their midst, nor did I succeed in penetrating beyond a few yards. 
I speak within bounds when I say that two hundred pairs had here congregated to rear 
their young, and the odor arising from some portions was almost as strong as from the 
Cormorant rookeries. The nests were there by hnndreds, nearly every bush holding 
several. They were, however, mostly old, showing that the place had served for a 
breeding-resort for probably many years. A few of the nests were this season's and 
contained young, none that 1 saw having eggs, thongh could I have extended my search 
some would doubtless have been found. The nests were rather slight, flimsy structures, 
but in general resembled those made by the Red-wing of the East, and were fastened on 
the bashes in the same way. My presence among them created a great disturbance, 
and the trees were soon covered with the parent birds, one and all resenting this intru- 
sion on their old-time possessions in no gentle tones. A few days later I came across 
an immense flock of young birds in the streaked nesting-plumage. Able to take care 
of themselves, they had gathered thus together, and fainy covered several small trees 
by the roadside. In all tl)e number there was not a single adult bird. Later stilly 
July 6, a similar flock was found at Santa Barbara, the young having parted from the 
old birds and made an independent party. Possibly this early separation is due to the 
fact that the parents, having seen their charges fairly fledged and able to shift for them- 
selves, shook them off and busied themselves with preparations for a second brood. 

Heermann notes another very similar breeding-ground in the north of California ; 
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80 that it may be the regular habit of the species to thus gather together into rookeries 
In fall| the white bordering the Red-wing patch changes to pale oaff, being theo pre- 
eisely ae seen in aonthern examples of A. ph€enietm$. The red, however, is of a toulk 
different hue, being many shades darker. The black is of a bplliant metallic Insier, 
Tei7 mnch as in the Sooleoapkagu» cpanooephaluBj never doll, as in pkanioMi. The femile 
and youne are readily distinguishable from that species. 

The Yellow-headed Blackbird is, according to Dr. Cooper, a common resident of the 
warm valleys of the interior of the State. The species was, however, not met with by os. 
owitig to the fact that scarcely a locality was visited which wonld meet the iieceB8iUe9 
of their mode of life. 



Ko. 



3S 

34 
35 
37 
363 
364 
9» 
745 
189 
190 
191 
199 
193 
194 
195 
196 
197 
19tf 
199 
900 
901 



Sex. 



LoeaUty. 



an. 
an. 



cf ad. 

<f ad. 

<f ad. 

<f ad. 

(f ad. 

(f ad. 

(f ad. 
<f. 

<f. 
9. an. 

cf .an. 

<f,nn. 

(f.nn. 

c^.an. 

'^ an. 

an. 

an. 

an. 

an. 

on. 

an. 



9J 



Santa Clara Valley, Oal 

do 

do 

do 

do 

do 

do 

do 

Santa Barbara, Gal 

do 



.do 

.do 

do 

do 

.do 

.do 

.do 

.do 

.do 

do 

.do 



Bato. 


Jane 99 


Jone iS 


Jane 9il 


Jane 9i 


Aug. 


16 


Ang. 


16 


Oot 


95 


Aug. 


— 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 


July 


6 



Collector. 



H. W. Henabaw. 

....do .... ••■.... 

....do ........... 

...do 

....do ........... 

....do 

....do ........... 

....do ........... 

do 

....do ........... 

....do ........... 

....do ........... 

....do ........... 

....do . .......... 

....do 

. ...do . ... •'»•.... 

....do 

....do ........... 

....do 

....do 

....do 



Wing. 



4.83 
4.70 
4.90 
4.93 
4.56 
4.80 
4.79 
4.58 



TaiL 



3.73 
3.66 
3.16 
XT9 
31 76 
3.77 
3L74 
3L69 



BHL 



0.99 
0l9S 
0.7S 
6l9S 

ae6 

a88 

0.90 
0i88 



Ttr«i& 



Li: 

LIT 
l.» 
LIS 
LC 



... 



83. Stumella magnay (Linn.), var. neglecta, And.~Western Meadow-lark. 

The distribution of the Lark in California agrees with its general dispersion over the 
West. It is found in the fertile valleys and on the plains, even when the latter art 
dry. In nummer it is more restricted to the meadowy lands where there is herbage 
sufficient to serve as a cover for its nest. I was much surprised to see a pair upoa the 
island of Santa Cruz, this being about as unpromising a locality for birds of their 
habits as could well be imagined. The single couple had taken up their abode in a 
small garden, the green things in which were nourished by a small rivulet of wat«r, 
and their nest had probably Im^u made in a patch of grain, which they £requented mncb 
of the time. 



No. 



91 
179 
173 
490 
509 
589 
583 
698 
699 



Sex. 



(f ad. 
S ad. 
9Jun. 

(f 

cf ad. 

d" ad. 

d ad. 

9 



Looality. 



Santa Cms Island, Qal .... 

Santo Barbaiu, Cai 

do 

Walker's Basin, Cal 

Near Monnt Whitney, Cal. 

Near Kemville, Cal 

do 

do 

do.. 



Date. 


June 10 


July 


1 


July 


1 


Aug. 


97 


Sept. 96 1 


OCL 


91 


Oct 


90 


Oct. 


97 


Oet 


95 



GoDeetor. 



H. W. Heashaw. 

do 

do 

.. . . .CIO.. ...«•••* 

do 

do 

do 

do 

do 



64. Icterus hulloekif (Swains.).— Bullock's Oriole. 

This Oriole occupies in the West the same place so conspicuously filled by the vel^- 
known Baltimore in the East. It comes freely into the precincts of village and city, 
suspending its nest from the swaying limbs of the shadetrees. It was very com moo 
about Los Angeles in June, and probably had young at that time. 



»ro. 


8ex. 


Locality. 


Dttbb, 


Collector. 


860 


9Jun. 


Fort^efoD. Cal 


Aug. 97 


H. W. Henfthaw 
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85. Scoteoophagus eyanocq^haluSf (Wagl.). — ^Brewer's Blackbird. 

A very abundant species throaghoat the State and a constant resident. In sammer 
they prefer the neighborhood of the streams to the marshes {proper, thoagh found in 
the latter in company with the Tri-colored Blackbirds, there existing between the two 
species an nnnsually close intimacy. Many of these oirds were breeding in company 
with a large colony of the A. trioolar before mentioned. 



No. 



390 

as? 



Sex. 



9, 
9 ad. 



Locality. 



Fort T<^on, Cal 

Kear KeroTlUe, Cal. 



Date. 



Aug. 8 
Oek 87 



Collector. 



H.W.HeDebaw. 
do 



CoRYiD^. — Crows. 

86. Corvu9 eorax, Linn., var. eamivoruSf Baxtr. — ^American Raven. 

The Raven is an abnndant resident in California, and is found without much refer- 
ence to locality. Its omnivorous tastes and its great usefulness as a scavenger are 
well known. I saw Ravens occasionally on Santa Cruz Island, and, on inquiry, learned 
that they were do favorites with the sheep-raisers here, on account of their habit of 
occasionally destroying the lambs. Captain Forney informed me that he had been an 
eye-witness to the destmction of a lamb by one of these birds, the attack being made 
first upon the eves, which were torn out. This habit of the Raven, he states, was well 
known to the snepherds. 

87. Cwvu9 cattHniM, (Bd.). — ^Western Fish-Crow. 

Coroua ettwrinm, BcL, R N. A., 1856, 509.— Coop, tt Sookl., P. B. K. Bep.. vol xii, pt ii, 1860, 911. — 
Dall it Bann., Tr. Cbio. Aoad.. i, 1869. 286.— Coop., B. Cal., i, 1870, 985.— B., B., &, B., N. A. B., 
ii, 1874, M8.-.Bendire. Proc Boat. Soo. l^at Hiat.. toL zviii, 1876, 159 (Camp Harney, Oreg.). 

0onu9 omericaiMtf var. eawrisiua, Couee, Key N. A. B., 1873, 163. 

OoTjm* ou\fraguM, Newb., P. B. B. Bep., vi. 1657. 83. 

In the uncertainty respecting the relations of this bird, I am disposed to keep it 
apart from the Cartnu amerioanue, with which it has been associated as a variety by 
some writexB, till its relationship be established on a firmer basis than at present. It 
appean to be mainly distingaishable from its smaller siae and certain apparent difier- 
ences of habits. I regret I can add so little to our knowledge of the subject. On 
the road from Los Angeles to Santa Barbara, these Crows were seen on several occasions, 
always in large flocks, and at a distance from the coast of from 5 to 15 miles. In fact, 
in Southern California, the species does not appear to be specially all maritime in its 
habits, if, indeed, it is so to more than a moderate extent. In its northern home, how- 
ever, on Puget Sound and elsewhere, it is essentially a bird of the coast, living there 
upon shell-fish and the refuse cast up by the waves. 

In my own brief experience in California I saw nothing in their manner incompati- 
ble with the normal habits of the Common Crow. In this respect, however, it is not 
different from the Fish-Crow (oesi/ragwi) of the Gulf States, which^ save in its maritime 
proclivities, presents little to distinguish its habits from those of the Common Crow ; 
yet the Fish Crow in Florida is found very often miles away from the coast, while not 
infrequently I have there seen the Corvua amerioanus associated with it in its excursions 
along shore. The truth seems to be that with birds possessing the omnivorous tastes 
of the Crows, it is the quantity and ease with which food is obtained that directs their 
choice more than anything else. Hence, about Puffct Sound and this re^on gener- 
ally, as in the warm waters of Florida, where mollusks and crustaceans exist in ^eatest 
abundance, the habit of resorting to the shores for the chief part of their living has 
become a fi^ed one, while elsewhere they find it easier to obtain their food from the 
interior. 

The notes of oauriaiM, as I heard them in California, were different from those of the 
Ccrvus americanuSf and I should say they resemble very closely those of the true Fish 
Crow. Certainly, no one hearing their hoarse calls could for a moment mistake them 
for the Common Crow. Like the Fish Crow, the C. caurinus keeps very much in flocks, 
and it is said to even build in communities. 



yo.\ Sex. 


LooaUty. 


Date. 


Collector. 


186 <f Jan. 


Santa Barbara. Cal 


Jaly 5 


H. W. Henefaaw. 
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83. PidoorvuB columhianus, (WilB.)> — Clarke's Natcracker. 

Daring the month of September, this curions bird was met with in great numbers, and, 
according to its osual habit, in large flocks in the high sierras, where it kept 
entirely among the yellow pines. These were hanging fim of seeds, and to extract 
these from the cones was their chief, indeed their only, occapation. Their loud, shrill 
cries went echoing throngh the deep woods, as they flew about in noisy bands intent 
only on cramming their stomachs. The seeds are obtained with much ease and dex- 
terity, as the birds hang back downward, clinging to the ends of the branches or to 
the cones themselyes. A seed fairly extracted, it is taken to a horizontal limb of some 
size, and there the covering shelled off by a few sharp blows with their heavy bills, 
when it is quickly disposed of. 

The Gymnokitta eyanooephala was not noted in any part of the region traversed by 
the Survey. Though recorded from California, it does not appear to be a common bird 
on the Pacific slope, and may perhaps be wanting in the more southern parts of the 
State. 



Na 


Sex. 


Locality. 


Date. 


Collector. 


734 


d 


Tejon MoantainB. Cal 


Aug. 3 


H. W, Hensbaw. 









89. Pica melanoleuca, (Linn.), var. nuttalli, — Yellow-billed Magpie. 

Pica nuUaUi, And., Orn. Biog.. iv, 1836,450, pL 362.— Woodh., Sitgr., Exp. Zafii &. Col. Hit., 1^54, 
77.- Newb., P. R. R. Bep., vi, 1857, 84.— Bd., K N. A., 1858, 578.— Heenn., P. K. B Bep., x, IbX, 
pt vi, 54. -Coop., B. Cat, 1, 1870, 295. 

Pica mtianoUuca var. nuttolK, Coaes, Key N. A. B., 1879, 164. 

Pica eaudata var. nuOoW, B., B., ^ B., K. A. B., 11, 1874, S70. 

This is the form prevailing in all the region west of the Sierras. They inhabit the 
valleys, being rather partial to a rough broken surface, interspersed with groves of 
oaks. I saw many of their nests placed in these. Like their relative from the interior, 
anything edible suits their appetite, though, like them, flesh is preferred to almoet 
everything else. They are thus, with the Ravens, ver^ useful as scavengers, and, having 
found the ijody of a dead animal, never leave the vicinity till the bones and skin alone 
remain. In the Sierras proper we did not meet with these birds, but in various parts 
near the sea-coast they were very numerous. 



No. 



38 
36 
134 
182 
163 
184 
185 



Sex. 




Locality. 



Santa Clara Valley, Cal 

do 

Santa Barbara, Cal 

do 

do 

do 

do 



Date. 


Jane S8 
Jane 22 
Jane 29 
Jaly 5 
July 5 
Jaly 5 
July 5 



Collector. 



H. W. Henehaw. 
....do . .......... 

....do ........... 

....do , 

....do 

...do 

....do 



Wing. 



7.50 
7.35 
7.15 
7.30 
7.15 



TaiL 



9.50 
&15 
&65 
9.50 
8.30 



BUL 



Tarana. 



1.27 
1.35 
1.21 
L32 
1.16 



1.38 
L8S 
1.79 
1.85 
1.7« 



90. Cyanura aieUerit (Gm.), var. frontaliSf Ridgw.— Steller's Jay ; Blue-fronted Jay. 



Oyanoettta sUUeri, Newb., P. B. R. Rep., vi, 1K57, 85.— Bd., B. N. A., 1856, 581 (IndudeB var. ./rtm- 
ta/i«.}— Xantua, Proo. Phila. Acad. Nat. Sci., 1859, 19S.— Coop. & Sackl., P. R. R. Rep., vol. 
xii, pt ii, 1860, 215.— Coop., B. CaL, i, 1870, 99H (inolndes var. firontaUa). —Cone^ Key N. A. 
B., 1873, 165 (var. fronUdu also).— Nelson J*roa Boet. Soc. Nat Hiat, vol. xvit 360 (Califov^ 
nia).— Bendlre, Proo. Boston Soc. Nat Hiat, voL xvili, 1875, 160 (Camp Harney, Oregoa ; 
probably vBT.jrontalit). 

Cyanura tUUeri var./rorUalit, B., B., & R., N. A. B., ii, 1874, S79. 

This Jay is a common inhabitant of the mountain^ throughout California, rarely 
being seen in summer. below 5,000 feet, and extending from about that point to the 
very limit of the timber-line. During the breeding-season, they separate into pairs, and 
are then very silent and retiring. After the broods are out and well on the wing, they 
begin their roving, independent life, and their enforced silence gives way to their more 
usual frame of mind, when noisy outpourings herald their presence in every direction. 
The bird is a true resident of the pine-woods, and from the pines is had no small part 
of its subsistence. 
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Na 


Sex. 


t»3 


Jan. 


421 


rfjon. 


469 


rfion. 


461 


598 


Qid. 


599 


9 JUD. 


«20 


<S ad. 


691 


(/Jan. 



Locality. 



Tejon Mountains, Cal 

Walker's Basin. Cal 

Near Moant WLitney, Cal. 

do 

do 

do 

do 

Near KemriUe, Cal 



Date. 



Collector. 



Ang. 3 
Aug. 97 
Sept. 19 
Sept 10 
Oct. 16 
Oct 93 



H.W. Henshaw. 
....do 

...do 

....do ........... 

....do . .......... 

do 

...do 

....do 



Wing. 



5.65 
5.66 
5.56 
5.75 
&69 



Tail. 



5.25 
5.71 
5.35 
5.63 
SlSO 



Bill. 



1.19 
1.^ 
1.36 
1.33 
1.36 



Tarsus. 



1.63 
1.63 
1.43 
1.65 
1.63 



91. CyanwAiiafiimdana^ (Bartr.), var. oa^i/bnitca, (Vigors,).— Califomian Ground Jay. 

(7arruliM eoZ^/iDmieut, Vigors, Zool Beechey's Toy., 1P39, 91, pt v. 

CV<moetUa calyJifmUa, Newb.. P. R. R. Rep., vl, 1857, 85.— Bd., R N. A., 1856. 584.— Xantos, 

Proc. Phila. Acad. Kat Sol., 1850, 199; ibid., 1859, 305 (Cape St Laoa8).-Coop., B. CaL, 1, 

1870,309. 
ApAeloooma yloridatia var. eoli/lomlca, Coaes, Key K. A. B., 1879, 166.— Kelson, Proc. Bost. Soc. 

Nat Hist, xrii, 1875, 360 (California). 
OytmoeiUaJUtridana Tar. ctUifomiea, B., B., Sc B., N. A. B., 1874, 11, 991. 

So far afl habits are ooncerned, this bird is Bimply the Florida Jay transferred firom 
the acmb of that peninsola to the chaparral of^ California. Its vertical range is ex- 
actly oomplementiuy to that of tbe Steller's Jay. It is found from well down in the 
valleys to a height on the mountains of about 5,000 feet, farther up than which it 
begins to be rare, while here the other, a true Mountain Jay, begins to put in an 
appearance. 

Its mode of life ofifers little that is distinctive. When disturbed, it cliuffs to the 
thickets for protection, and if much alarmed makes off at its best speed under their 
cover. When slightly startled, its curiosity compels it to linger, and in the^unfrequented 
parts of California, and especially upon the island of Santa Cruz, the report of a gun 
was not sufficient to excite its fears. In this unsophisticated nature, it is rather pecu- 
liar ; both the Woodhouse s and Florida Jays possessing their full share of the wariness 
characteristic of the family. 



Na 



19 

90 

731 

:»1 
4:29 
656 
4)57 
«U}4 
697 

e9& 

4399 
732 
733 



Sex. 



Looallty. 



Santa Craz Island, Cal. 

do 

do 

Fort Tejon, Cal 

Walker's Basin, Cal. ... 

do 

do 

Near Kemville, Cal. . . . 

do 

do 

do 

do 

do 



Date. 



Collector. 



Jane 10 
Jane 11 
June 9 
Aag. 9 
Aug. 98 
Nov. 5 
Nov. 11 
Nov. 9 
Nov. 10 
Nov. 10 
Nov. 11 
Nov. 11 
Nov. 11 



H. W. Henshaw. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Du. 
Do. 
Do. 
Do. 



Tyrannidje.— Flycatchers. 



1^. Tyranniu verticalia, Say. — ^Arkansas Flycatcher. 

This Flycatcher extends from Kansas, and even farther eastward (Iowa), across the 
central plains, and so on to the Pacific. South it is found well into Arizona, and north 
i oto British Columbia. Over mnch of this region it is abundant, and it is absent only 
Trom tbe high mountain-ranges. In the southern half of California, it is quite|numer- 
ons, perhaps as much so as anywhere in its wide habitat. Its habits are the same 
everywhere. The Tyrannus vod/erafia, I find recorded in my note-book as occurring 
About Los Angeles in June, but I did not secure any specimens, nor was it seen else- 
^rbere. 

According to Dr. Cooper, it is quite common in Southern California, and winters 
^bout Los Angeles. 



Sfi 



Sex. 



149 



; /fad. 

I 9 Jan. 

if inn. 

i <f jon. 

I <f Jan. 



Locality. 



Los Angeles, Cal 

SanU Barbara, Cal . . . 

do 

do 

Tc^on Moontains, Cal 



Date. 


Jane 17 
Jane 96 
Jane 96 
Jane 99 
Aag. 9 



Collector. 



H. W. Henshaw. 
Da 
Do. 
Da 
Do. 
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93. MjfiarchuB cinerasoenSf Lawr. — Ash-throated Flycatcher. 

Generally diatribnted over the sonthem portion of the State and common , avoiding 
the heavy timber and the mountains. Habits very similar to those of crinitus. The 
young were fully fledged by the middle of July. 



Na 


Sex. 


81 


9ad. 


946 


9. a°* 
cf.aiL 


961 


969 


d, aO' 


34» 


?■ °^' 


979 


9. <^* 



Locality. 




Santa Barbara. Cal. 
Qjai Creek. Cal 



art Tejon, Cal 

do 

do 

do 



OollMtor. 



Jane 96 
Jaly 17 
Jaly 96 
Jaly 96 
Ann. » 
Aag. 9 



H. W. Henshaw. 
Do. 
Do. 
Do. 
Dou 
Da 



94. SayomU nigricans, (Swains.). — Black Flycatcher. 

This Flycatcher is qnite numerous in summer in California, especially in the south- 
ern portion, where its habits and method of nidificaiion recall those of the eastern 
Ph<Bbe. 



No. 


Sex. 




Locality. 


Date. 


Colleotor. 


43 


cf ad. 

9 ad. 
d'Jan. 


Santa Barbara. Cal 


Jane 94 
Jane 99 
Jaly 97 


H. W. He&ahaw. 


143 


......do 


Do. 


963 


Fort TeJon.Cal 


Do. 






• 



95. Sayomis myiM, (Bon.).— Say's Flycatcher. 

The proclivity of this species for a rather northerly habitat is seen in California, 
where it is not found at all in summer in the southern portion, though possibly it 
occurs in the more northern ^arts. In the fall, it makes its appearance south of San 
Francisco late in September, and remains through the winter. 



Na 


Sex. 


Locality. 


Date. 


CoBector. 


583 


9 


Near KemvUle, Cal 


Oot 90 





96. Caniopua horealiSf (Swains.). — Olive-sided Flycatcher. 

Coincident with its diffusion over North America generally, this Flycatcher is fonnd 
on the Pacific coast, though in Sonthem California at least it appears to be not so 
numerous as in the middle region. It is pretty closely confined to the mountains. 



No. 


Sex. 


Locality. 


Date. 


CoUeotor. 


753 


d ad. 


Moantfiind near Fort Teion. Cal .., 


Aag. 5 


H. W. n<tTiahaiP'. 









97. Coniopit virensj (Linn.), var. rto^ar<i8oai, Swains. — Short-legged Pewee. 

In California, as elsewhere throughout the far west, this Pewee is by far the most 
numerous of the Flycatchers. It is found in every piece of woodland, though in sam- 
mer the greater number retire to the depths of the mountains. 



No. 



144 
331 
354 



Sex. 



9 ad. 
9 ad. 
d Jan. 



Locality. 



Santa Barbara. Cal . . . 

Fort Tejon, Cal 

Tc^on MooutainSf Cal 



Date. 



Jane 99 
Aag. 7 
Aag. 10 



Collector. 



H. W. Henshai 
Do. 
Do. 



98. Empidonax traiU, (And.), var. puHllus, Swains. — Little Flycatcher. 

Dr. Cooper was certainly in error in considering the E, traiU as identical with the 
form found in California. This is the same as that occurring in the middle region. 
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known as YAT.pu&illus, Specimens from the two regions are indistinguishable. The 
habits of the bird in the two regions ore quite identical. The bird is an abnndant one 
in Southern California, and especially so in the swampy thickets aboat Los Angeles. 

A nearly-completed nest of this bird, which I found June 17, was placed in a crotch 
of a swinging grape-vine, and its structure was unusually neat and firm for a Flycatcher. 
A curious departure from the usual method of nidiflcation has Just come lo my notice. 

Mr. Allen, of , discovered the nest of this species, with eggs, built in the hollow 

of a tree. The parent was secured, and its identity thus firmly established. 



No. 


Sex. 


37 


(fad. 


63 


<f ad. 


79 


9 Ad. 


310 


</ Jan. 


3d4 


d ad. 



LooaUty. 



Los Aufpelea. Cal 

Santa Barbara, Cal... 
...... do .............. 

Fort TeUm, Cal 

Tejon Moontains, Cal 



Date. 


Jane 17 
June 95 
Jane 26 
Aafc. — 
Aug. 17 
• 



Collector. 



H. W. Hensbaw. 
Do. 
Do. 
Do. 
Do. 



99. Empidonax flavitmtrif Bd., var. difficilia, Bd.— Western Yellow-bellied Flycatcher. 

A not unoommon summer resident in Southern California. They spend the summer 
from sea-level up to 7,000 feet, but are most numerous among the mountains. 



Xa 


Sex. 


78 


(f ad. 


IM 


cf ad. 


410 


(fad. 


415 


9 ML 


434 


d Jan. 



Locality. 




Santa Barbara, Cal .. . 

do 

T^n Moantalna, Cal 
do 

Near KernTille. Cal.. 



Jane 36 
Jane 99 
Aog. It 
Aoff. 18 
Ang. 37 



Collector. 



H. W. Henshaw. 
Do. 
Do. 
Da 
Da 



100. Empidonax ohacwruSf (Swains.). — ^Wright's Flycatcher. 

I saw bnt a few of this species in the Sierras, near Mount Whitney, in September. 
One specimen obtained here was in such immature plumage that I think it had been 
reared in the neighborhood. 



NOl 


Sex. 


Locality. 


Date. 


Collector. 


451 


9 JOB. 


Kear Monnt Whit&ev. Cal 


Sept. 10 


fi. W. Henefaaw. 









101. Empidtmaz hammondif (Xantus). — ^Hsmmond's Flycatcher. 

I oonld find no evidence that this Flycatcher breeds in Southern California, though 
I am by no means positive that the deep mountains do not afford it a summer home. 
Dr. Cooper's account of its method of nidification refers with bnt little doubt to the 
ymr,pu9ilhta. 

After September, the species became a common one in the mountains. It remains 
till into October, bnt finally retires fiirther south. 



Na 


Sex. 


450 


d 


5ia 


d 


551 


9 



Locality. 




KearMoont Whltney.Cal ! Sept. 10 



.do 
.do 



Oct. 3 
Oct. 11 



Collector. 



H. W. Henshaw. 
Da 
Da 



AlCKDINID^. — KlNOFISHER. 

102. CeryU alcyon, (Linn.). — Belted Kingfisher. 

Present here in about the usual numbers. Every small stream which is stocked 
with fish is occupied by one or more of these birds. 

CAPRIMULGIDiE. — GOATSUCKKRA. 

103. Chardeiki popeiue, (Yieill.)y var. Kmtryi, Cass.— Western Night-hawk. 

This Hawk is extremeW abundant throughout all of the middle'region, bnt appears 
to be wanting in much of Southern California. We did not meet with the species at 
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all; ^ud, with Dr. Coopor, I am iuclined to believe that it is wanting through the 
Coast range. It is spoken of as quite Dumerons in the Sacramento Valley in summer 
by Dr. Newberry, and not unlikely occurs in the interior and western portions of the 
State at this season. 

104. AntrosUnnua nuttalli, (Aud.). — Poorwill. 

On the summits of the mountains near Fort Tejon the Poorwills were remarkably 
numerous, keeping hidden during the day among the dense chaparral, where they 
crouched so close that I several times almost trod on them ere they took to wing. 



Ko. 



751 
753 



Sex. 



cf JnD. 
cf jon. 



Locality. 



Tejon Mountains, Cal 
do 



Date. 



Auk. 
Aug. 



3 
3 



Collector. 



H. W. Henahaw. 
Do. 



105. Chwtura vauxiif Townsend.— Oregon Swift. 

A Swift was present in the Tejon Mountains in August, which I believe was this 
species. 

TBOCHILID£.~HUMMINa-BIRDS. 

106. Stellula calliope, (Gk>uld). — Calliope Humming-bird. 

This species was most unaccountably rare in the mountains of Southern California, 
and I saw but a single individual in the Tejon Monntainsi August 17. Even this may 
have been a migrant, and the species may not occur at all in summer in Southern Cali- 
fornia. It is very abundant in the Cascade Mountains in the northwest, where it 
breeds. 

107. Trochiltis alexandrif Bourcier & Mulsant. — Black-chinned Humming-bird. 

This Hummer was not found by our parties very common in any portion of Califor- 
nia. They are probably most numerous in the early part of the season, when flowers 
are most abundant. 



Na 


Sex. 


Locality. 


Date. 


CoUector. 


403 


cT pin. 


Telon Monntalna. Gal 


Aug. 19 


H. W. Henahaw. 









108. Selaaphorua rufuSf (Gmel.). — Rufous-backed Humming-bird. 

This species is quite common in summer throughout California, and breeds appa- 
rently as commonly in the valleys as in the mountains. It occurs at this season all 
along the coast as far to the north at least as Sitka. A few probably remain during 
the winter.fin the warm, sheltered valleys of the western part of the State, though the 
species, as a rule, retires fiurther south for winter-quarters. In comparing a series of 
. these birds taken in California and to the northward with a full suite secured by the 
expedition in Arizona and New Mexico, I was struck with certain differences in colo- 
ration which appeared, and though these, after full consideration, appear of too slight 
and inconstant a nature to warrant the definition of a varietal form upon them, they 
are yet of sufficient interest as to be worthy of mention. Briefly^ the dififerences resolve 
themselves into a somewhat deeper tone of coloration in individuals from the Pacific 
coast. The slieht cinnamon of the interior type becomes, in some specimens, a deep 
rufous, and in Ml it is noticeably darker. In the male, the flame-colored gorget is tinged 
strongly with purplish. Tn them is seen also a tendency to retain the metallic-greeii 
color on the dorsal surface, which is common to the females and young, and which, in 
the interior, is always replaced in the adult males with clear light cinnamon. 

In no small proportion of what appear to be adult males from the Pacific coast the 
metallic green extends from the head entirely over the back and even over the upper 
tail-coverts, leaving only the tail rufous. Some males, also adult^ are found, which 
have the back of an unmixed rufous, while manv occur which exhibit both phases of 
coloration in varying measure — ^green mixed with rufous, rufous mixed with greea. 

As these different conditions may be found in the same locality in California, the 
impossibility of drawing a varietal line is here seen. 
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No. 


Sex. 


65 


9 ad. 


81 


(^ Jan. 


133 


9 


3t» 


9Bd. 


389 


o 


774 


cf an. 


775 


rfjan. 



Locality. 



Santa Barbara, Cal . . . . 

do 

do 

Tctjon Monntaine, Cal. 

, do 

do 

, do 



Date. 


Collector. 


Jane 95 


H. W. Hensfaaw. 


Jane 26 


Do. 


June 98 


Do. 


Aag. 17 


Do. 


Aag. 18 


Do. 


Ang. — 


Do. 


Aug. — 


Do. 



109. Caljfpie anna, (Lesson). — ^Anna Humming-bird. 

Dnrinff tbe summer we saw none of this Hummer in the low valleys, but found it 
reasonably numerous in the mountains, where it is likely most of them retire to breed. 
Dr. Cooper, however, found them breeding about San Francisco as early as March. 
They appear to winter there, as I found them quite numerous in the gardens late in 
November. 

The Calypie ooatoe, according to Dr. Cooper, occurs as far north as San Francisco,, 
where it is rare. None were detected by our parties. Its general distribution is south- 
em, being very abundant in summer at Cape Saint Lucas. 



No.' Sex. 



Locality. 



Date. 



Collector. 



259 
2*: 2 
328 
381 
3«7 
3^ 
3tj? 
401 
402 
776 
7T7 
778 



<f Jan. 
cTad. 
9 ad. 
9 ad. 



9 



jnn. 
jnn. 



Fort Tejon, Cal 

do 

do 

Tejon Moontaina, Cal. 
do 



do... 

do... 

do... 

...... do . . . 

California 

do... 

do... 



Jnly 26 
Aug. 3 
Aag. 8 
Aug. 17 
Aug. 18 
Ang. 18 
Ang. 18 
Aag. 19 
Aug. 19 



H. W. Henshaw. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Do. 



Cdculid-e— Cuckoos. 

110. Geococojfx oalifornianuSf (Lesson). — Chaparral Cock. 

The Ground Cuckoo is an abundant resident through Southem^Califomia. It is 
found in all sorts of localities, though the hill-sides, covered with a more or less dense 
ll^wth of bushes, and interspersed here and there with rocks, are as well suited to 
Its habits as any. Its food consists of all sorts of insects, of lizards, and the smaller 
reptiles generally ; in fact, of all kinds of animal life that its speed, aided by its power- 
ful bill, enable it to overtake and kill. In many parts of the State, it appears to have 
beoome familiarized, to a certain extent, with man, and to regard him with very little 
fear. 

When running at full speed, the long tail is lowered till its end almost touches th& 
gtonud, when the bird seems &irlv to glide over the earth, so easy are its movements. 
When hurrying, the tail is made of considerable use to enable it to turn quickly, being 
thrown with a jerk fVom side to side, according to the direction to be taken. Having 
nined the cover of the bushes, its safety seems assured, and it usually pauses in the 
first cover and stands with head erect and listening ears, the tail vibrating with 
nervous haste, ready to recommence its flight at a moment's warning. 



Ko. 


Sex. 


938 

601 


(fad. 

9 



Locality. 



Santa Barbara, Cal. 

KeniTille,Cal 




Collector. 



H. W. Henihaw. 
Do. 
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PiciD^.— Woodpeckers. 



111. Picue viUoBuSf (Linn.)} var. harrin, And.— Harris's Woodpecker. 

The Harris's woodpecker is a more or less common sammer resident of the mountains 
throughout Soutlwrn CaliCornia, finding its home chiefly auiQiig the piue-forests. 



No. 



317 
558 



Sex. 



Looality. 



(fjon. Fort T^'jon, Cal 

(f Ad. NettT Mount Whitney, Cal 



Date. 



Aug. 8 
Oct. 11 



Ck>Uector. 



H. W. Henahaw. 
I>o. 



112. Picus pube$oeMf (Linn.), var. gairduerif And. — Gairdner's Woodpecker. 

The disproportion existing in the number of this bird in the interior region, as 
compared with the preceding species, is not observable in California, at least to any- 
thing like the same extent. In Northern California, Cooper appears to have found it 
not uncommon, and a similar experience was had by us toe past season in the region 
south of San Francisco. In distribution it is not so boreal as the Harris's Woodpecker, 
and coincident with this differenoe we do not find it among the high mountains in 
California, save occasionally, but with the Nuttall's it resorts to the low districts, and 
frequents, to a great exteut, the deciduous timber, especially the oaks. 



Na 



196 
138 
304 
574 
689 
736 



Sex. 




Looality. 



Santa Barbara, Cal , 

do 

do 

Near Kernville, Cal. 
Walker's Baain, Cal 
do 



Date. 



Jnly S8 
June S» 
July 6 
Oct. 16 
Nov. 10 



Collector. 



H. W. Henafaaw. 
Da 
Da 
Do. 
Do. 



113. Picus nuttalU, Gambel. — ^Nuttall's Woodpecker. 

PieusntUdlU, Oambel, Pr. A. N. Sc., i, 1843,350 (Loe Angeles, Cal.).-Woodh., Sitgr. Exp. Zaftl 
& Col. River, 1854 (California).— Newb., P. IL R. Rep., vi. 1857, 89.-~Bd., B. N. A., 18St». 93.— 
Xantus, Proo. Pbila. Acad. Nat Sd, 1859, 190.— Coop., B. CaL, 1, 1870, 378.— Bd., B., and B.. N. 
A. B.« 11,1874,531. 

Pieui 9eolarit var. nutatti. Cones, Key N. A. B., 1873, 193.— Nelaon, Proo. Boat. Soo. Nat. Hist., 
vol. xvii« 1875,362 (Caltfomia). 

From the P. «oo/art« of the southern interior region and Mexico this bird appears 
sufficiently distinct. Though in general the two resemble each other, the pointa of 
discrepancy are yet sufficiently tangible and are not found to intergrade. The relation- 
ship of the P. var. Iimohmus of Cape Saint Lucas seems to be with iootorw, aud is, I 
think, to be considered with that bird as distinct from nutkUU, Considerable differ- 
ences exist, I think, in the habits of M»2am and nuttalli, thoag^ in birds like the Wood- 
peckers, where general family characteristics are to be seen in every species, it ia not 
easy to emphasize these in such manner as to make them very afiparent to othivs, 
though they may be evident enough in the fleld. ' 

The notes, especially as I have heard them, differ totally in character. Those of «co* 
J^Lria are quite like the usual ones of the well-known puheaoew. No such similarity can 
be traced in the nuUalU, The usual notes of this species cousin of a series of load, 
rattJing notes, much prolonged, and cau be comparea with no other Woodpecker wiUi 
which! am acquainted. 

This Woodpecker is a bird particularly of the oak-groves, and ranges from the lower 
valleys up into the mountains to a height of at least 6,000 feet, where, near Fort T^on^ 
I found it fairly numerous amon^ the pines ; this being the only locality where I found 
it among the conifers. P. scolartSf on the other hand, inhabits the low, hot valleys of 
the interior, being most partial to the mesquite-thickets. It is never, I believe, at 
least in Arizona, round in the mountains nor among the pines, and rarely amonn^ the 
oaks, and thoagh I have frequently seen it in places where it would easily have fovnd 
the surroundings if so minded. 

The Nuttall's Woodpecker is pretty strictly confined to California, barely reaching 
into Oregon on the north, and limited in range eastward by the western slope of the 
Sierras. It appears to be most numerous in the valleys of the Coast range, though I 
found it quite common at Fort Tejon, and in October secured specimens ac Kemville. 



259 



STo. 



137 
136 
744 
255 
318 
349 
350 
394 
385 
396 
573 



Sex. 



$ ad. 
(fd. 
c^ jun. 
(f ad. 

9 JQii. 

cf ad. 
cf ad. 
cfiun. 
cf jan. 
cf Jan. 

ad. 

ad. 



cf 
d 



Locality. 



Santa Barbara, Cal... 

do 

do 

Fort TciJon, Cal 

do 

do 

do 

Teton Monntaina, Cal 

do 

do 

Kear KemTflle, Cal. . 
do 



Date. 



Jnne 99 
Jiine 89 
Jane 17 
July 87 
Aag. 8 
Aug. 10 
Aug. 10 
Aug. 17 
Aug. 17 
Ang. 17 
Oct 16 
Oct 83 



Collector. 



H. W. Henahaw. 
. ...do . ....••••.. 
....do ........... 

....do 

....do 

....do ........... 

....do ........... 

....do ........... 

....do ....... .... 

....do 

....do 



Wing. 



4.08 
4.07 
4.03 
4.85 
4.13 
4.06 
4.82 



4.18 
4.II 



TaU. 



8.97 
3.05 
8.79 



8.98 
3.87 
a80 



8.96 
3L0S 



BlU. 



aeo 
a86 
aeo 

0.88 
0.78 
0.88 
0.86 



0.88 

aso 



Taraiia. 



0.71 
0.75 
0.75 
0.83 
0.73 
a73 
0.73 



0.74 
a 73 



114. Pieui alMurvatuBf CMBin. — ^White-headed Woodpecker. 

Lmoanmrpei albolairmtui, CaailB, Pr. A. K. So., ▼, IflSO, 106, Caltforaia. 

Ficm aOoiarmidtf, Bd., B. N. A.. 1858, 96.-^oop. and SuckL, P. B. B. Bep., vol. zii, pt 11, 1860, 
160.~Goop., B. Cal., 1, 1670, 388.-<:oaee, Key IT. A. B., 1878, 198.~B., B., and H., N. A. B., U, 
1874, 581.— yelaon, Proo. Boat Soo. Kat HisL, vol. xvli, 368 (Oallfoxniaj. 

This fine species was found by us tolerably nameronsin the pioe^woods of the mount- 
ains near Fort T^on, and also in the Mount Whitney region, and I am inclined to 
think that it is a resident in the high mountains throughout Southern California. It 
appears to keep pretty much among the pines, and is thus a bird of the hi^h altitudes. 

In habits it shows no peculiarities from those of the Fid generally, and its notes are 
in no wise pecnliar. 



Vo. 


t 
Sex. 


373 


9 fun. 


545 


1 ad. 


546 


¥ Job* 


683 


9 


683 


d-'ad. 


661 


cf 


668 


cf 



Locality. 




Collector. 



Tejon Konntaine, Cal. 
Mount Whitney, Cal.. 

do , 

do 

do 

Walker'a Baaln, Cal . , 
do , 



Aug. 17 
Oct 10 
Oct 10 
Oct 85 
Oct 85 
Nov. 9 
Nov. 9 



H. W. Henabaw. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



115. Sphgropicus vartiM, (Linn.), yar. ruber, — Red-breasted Woodpecker. 

Pimu ntb^r, Gm., Syat Nat^ i. 1788, 489.~Heerm., P. B. B. Bep., z, 1859. pt vi, 57. 
BphyrcpicuM mW. Bd., B. N. A., l&'iS, 104.— Coop, and Snokl., P. B. B. Bep., vol. xil, pt II, 1860, 

160.— C(n*t, K. N. A. B., 1873, 195.— Nelson Proc. Bout Soc. Nat Hint., vol. xvil, 368. 
A»%rop«eu9 ruber. Coop., B. Cal., i, 1870, 398.— Xaotaa, Proo. Pbll. Acad. Nat Sol., 1859. 190. 
i^Ayt^ipiitMriiif var. nOm, Bd., B., and B., N. A. a. il. 1874, 544. 



In its typical dress this is purely a Pacific-slope form. It has been shown by Mr. 
Ridgway to grade gradually into the var. nuchaliB of the interior, which in Eastern 
North America gives place to the variiu^ in which the red and black workings are at 
their minimum. 

The Bed-breasted Woodpecker is decidedly northern in its distribution, being found 
in greatest abundance in Oregon and Washington Territory. It breeds about as far 
0onth as Fort T^oPi as I took a young bird in the monntains in August, and saw scy- 
eral more. Later, m October, I tooK a pair near Kernyille, though in this extreme 
southern limit of its range it is rare. 



Ka 



378 
<37 

tfae 



Sex. 



9Jun. 

d" ad. 
d ad. 



Locality. 



! Date. 



Tc^on Honn tains, Cal... Aug. 17 

Near Kern ville, Cal Oot 30 

do Oct 88 



Collector. 


Wing. 


TaiL 


Bia. 


Tarsus. 


H. W. Henehaw.. 
• • • .do ..••*.••..••. 


4.73 
4.83 
4.82 


an 

3w35 
3.47 


0.96 

a93 

0.93 


0.84 
0.78 


. • • .do ••■>.••...••. 


0.77 







116. 4iftyropieiM<Jb9fn>W6iM, (Cass.).— Black-breasted Woodpecker; Williamson's Wrod- 
peeker. 

This Woodpecker was quite common in the heavy pioe and red- wood forests in the 
Sierras, near Mount Whitney, in September, and they doubtless breed here. The males 
were in about equal numbers with the females, as I have always found them to be in 
each of the many and widely-separated localities where I have met with the species. 
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They are amoDe|the most silent of the tribe, not only in res|>ect to their notes^but in 
their manner of procnring food, the most of this being obtained from the crevices of 
the bark rather than dng out with the noisy hammerings characteristic of many of 
the family. No other of the tribe is so constant a resident of the conifers as this. It appears 
to live in them ezclnsively, and if it ever descends into the lower regions and frequents 
the deciduous timber it must be only in the depths of winter. 



No. 



468 
560 



S«x. 



9 ad. 
cf ad. 



Locality. 



Near Mount Whitney, Cal. 
do 



Date. 



Collector. 



Sept 19 
Oct. 11 



H. W. Henahair. 
Do. 



117. Hylotomus pileatuSf (Linn.)*— Pileated Woodpecker. 

PicuspUeatut, Linnsens, Syat Nat, 1, 1766, 173. 

Drycopus pileatut, Woodh., Sitgreave'a Exp. Znfii Sc Col. Kiv., 1854, 90 (Indian Tenitozy, Texas, 

New Mexico.) 
ffylotomus pUeatus, Bd., B. N. A., 1858, 107.-^oop. &, Sackl., P. K. R. Bep., toI. xii, pt ii, 1F80, 161.— 

Coop.. B. Cal., i, 1870, 396.— Couee, KeyN.A. B . 187*2. 193.— Bd.. B., &. R., N. A. B.,ii, 1874, 550.— 

Nelaon, Proo. Boat Soc. Nat Hlat , vol. xvii, 1875, 362 (California).— Bendire, Proa Boet 

Soc. Nat Hist, vol. xvUi, 1875, 160 (Camp Harney, Oregon). 

This " Log Cock " is fonnd in the Sierras as far south as latitude 37^, where I saw 
two individuals in October. It is not unlikely that the heavily-timbered districts may 

give this bird shelter throughout the extent of the Sierras. It was found near Nevada 
lity by Mr. Nelson, but is more numerous farther north, becoming abundant, accord- 
ing to Dr. Cooper, near the Columbia. 

118. Melanerpea torquatuSf (Wils.). — Lewis's Woodpecker. 

I did not see this species till reaching Fort Tejon, in August. It was here, and at 
other places in the Sierras, common in certain localities. In summer, it seems to pre- 
fer the pineries <»f the mountains, but in fall descends, and then inhabits the oak-groves 
in common with the next species, without, however, mingling with them. 

In habits, the species is somewhat anomalous among its relatives. Like the Cali-. 
fomian, it is rarely found alone, but associates in bands of many individuals, the gath- 
ering taking place as soon as the young are well on the wing. In the late fall, these 
companies appear to be pretty nearly stationary, not roving over the country at large, 
but remaining in some favorable spot where food is plenty. Here they may always be 
found either at play, chasing each other in and out the branches, or industriously 
hunting for insects. These are obtained with the expenditure of verv little labor in 
digging, as they prefer to take them from the accessible crevices in the bark or even 
to capture them on the wing. Berries^ too, when they can be had, form a part of their 
varied diet. Their peculiar manner of circling about the tree-tops in wavering circles 
is well known, and is one of the most noticeable characteristics of its appearance. 
They are endowed by nature with a shy, suspicious disposition, and always regard the 
appearance of man with distrust. 



No. 


Sex. 


374 

418 
419 
717 


d'inn. 

cT jon. 
cT ad. 
d ad. 



Locality. 



Fort Telon, Cal .... 
Walker^B Baain, Cal 

do 

do 



Date. 



Aag. 17 
Aug. 27 
Aw. 37 
Nov. II 



Collector. 



H W. Henahaw. 
Do. 
Do. 
Do. 



119. Melanerpee formicivoruSf (Swaius.). — Califomian Woodpecker. 

The habitat of this Woodpecker, in California as in Arizona, seems to be determined 
by the range of the oaks ; the presence or absence of these trees, their abundance or 
scarcity, affording a pretty sure index of the numbers of this bird. In California, they 
are certainly the most abundant of the tribe, as they also are in Arizona in the sections 
they inhabit. 

The social instinct is developed in them to a degree equaled in no other species^ and 
they are almost never found other than in large communities, while as often ae otber- 
wise they take up their residence in the oaks that overspread the farmers' dwelling. 
Their most curious trait is seen in their habit, shared by no other Woodpecker^ of stor- 
ing up a supply of acorns in holes drilled for that purpose in the trunks of treea. a 
custom which seems to admit of no adequate explanation. They were most indnatri- 
ously at this work at Fort Tejon the last of August, and during the day this seemed to 
keep them busy pretty nearly all the time. Judging from their cries and earnest man- 
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Der^as they bent themselves to the task of fitting the acorns into the holes, which had 
served the same pnrpoee the last season, and perhaps many seasons before, the work 
mnst be an important one in their own estimation, whatever the object. With them, 
however, it is not by any means " all work and no play," bot, on the contrary, the 
labor, if labor it be to them, is lightened by much gamboling and chasing each other 
in and ont of the branches in oiroular sweeps, like boys playing at tag. Indeed, there 
is no reason why they should not make merry, for food is abundant and easily obtained, 
not only in the fall, when the acorns are thus laid away, but during all the winter, a 
fact which serves to make their economy appear all the more inexplicable and useless. 
The species is a resident one wherever found. 



No. 


Sex. 


300 


9 Ad. 


301 


(fad. 


308 


d" .fun. 


316 


348 


cf Jan. 



Locality. 



Fort T^on, Cal 

do 

do 

do 

do 



Date. 


Ang. 


7 


Aug. 


7 


Aag. 


7 


Ang. 


8 


Ang. 


10 



Collector. 



H. W. Henshaw. 
Do. 
Do. 
Do. 
Do. 



120. Colaptes mesncanus, (Swains.). — Red-shafted Flicker. 

This Flicker is found throughout Southern California, without reference to special 
locality, being common both in the mountains and in the low districts. Its habits 
agree essentially with those of the Common Flicker of the East. 



No. 


Sex. 


187 
319 
624 


<f jnn. 

9 Jon. 
(f ad. 



Locality. 



Santa Barbara, Cal 
Fort Tejon, Cal... 
Kemvllle, Cal ... 




Collector. 



H. W. Henshaw. 
Do. 
Do. 



Strioidjs. — Owls. 

121. Strix ftammeaf Linn., var. amerioanaf (And.). — American Bam Owl. 

Strix JIammea, Linn., Syst. Kat., 1, 1766, 133. 

Strix atHericana, And., Sjn., 1839, 25. 

Strix praHncola, Newb., F. R. B. Rep., vi, 1857, 76. -Bd., B. N. A., 1858. 47.— Xantns, Proo. Phil. 

Acad. Nat. Sci., 1859, 19a— Heerm., P. B. B. Rep., x, 1859, pt. vi, 34.— Coop., B. CaL, i, 1870» 

415. 
Strix JIammea var. praMncoto, B., B., Sc R., K. A. B., iii 1874, 13. 

The Bam Owl appears to be common throughout Southern California, and in some 
portions, as in the swamps near Los Angeles and again in the San Bernardino Valley, 
I found it in great numbers. This was in June, and they had gathered themselves into 
communities numbering, in one instance, at least twenty. They resorted in the day- 
time to the dense undergrowth of the swamps or the thickest foliage of the oaks, to 
doze away in quiet the honrs of sunlight. Dusk fairly settling down, they may be seen 
silently issuing by twos and threes from their shady retreats in quest of food. It be- 
comes less numerous in the northern part of the State, though, according to Dr. Cooper, 
it is found to the Columbia River. 



So. 


Sex. 


Locality. 


Date. 


Collector. 


Wing. 


Tail. 


Bill. 


Taranaw 


S9 


(f ad. 
9 


Lob Anffelee. Cal 


« 
Jane 17 TT. W.HnnHhaw. 


13.33 
13.75 


5.50 
&00 


1.33 
L35 


3.89 


773 


SwU Barbara, Cal 


Jane 14 


....do 


3.85 









122. Bubo virginianuSf (Gmel.), var. arcticus, — Western Great Homed Owl. 

This Owl is found throughout California, confining itself for shelter to the wooded 
districts. It is a solitary species, the pairs separating as soon as the young are ont of 
the way. Except during the breeding-season, it hunts only by night, though its pow- 
ers of vision are excellent dnring the urightest hours of day. 



XOu 


Sex. 


Locality. 


Date. 


Collector. 


330 


ff 


Fort TeJon. Cal 


Ang. 8 


H. W. Henshaw. 


1 









AP. JJ— 17 
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123. Scope oitOj (Linn.)) vor. maccalUf Caas. — ^Western Mottled Owl. 

The little Screech Owl is a common resident of California, as it is indeed io all the 
wooded portions of the far west. Its habits, however, are so strictly noctamal that \\s 
presence is easily overlooked. 

I have never seen the var. maooalli in any bat the g;nky plama^e, nor can I ascertain 
that the red phase of coloration of this variety has been noted by others. The Pigmy 
Owl (Glauddium gnoma) has been found by several observers to be qaite nnmeronsiQ 
the monntai ns of the State. Of the Flammu lated O wlet (Scope flammsola), a single speci- 
men was taken at Fort Crook. The Whitney's Owl (MicnUkme whitneii) occurs in the 
Colorado Valley, where the type-specimen was shot by Dr. Cooper. The two last may 
occur over much of the southern portion of the State, but their small size and noc- 
turnal habits render them extremely liable to be overlooked. 



Na 


ex. 


Locality. 


Date. Collector. 

1 


S!>9 


<f 


Fort Telon. Cal 


July 96 


H. W. Henshaw. 









124. Otu8 vulgaris J (Linn.), var. wiJeoHlanus, (Less.). — Long-eared Owl. 

Like the Barn Owl, this species is prone to congregate together, and it is uncommon 
in the West for one to stumble upon one of these birds roosting in retirement witbont 
tiuding that the same thicket or grove shelters a number. Such was the case at Li^s 
Angeles, where the same swamps that gave protection to the Barn Owl also afforded a 
congenial retreat to this species, and while threading the tangled mazes I several times 
saw three or four start out from the same spot.* 

This owl is extremely averse to facing the sunlight, though when forced to do so its 
eyesight is pretty good. 

125. Speotyto cuniculari, (Mol.), var. hypug€eaf (Bon.).— Burrowing Owl. 

Nowhere in the West does this Owl occur oftener or in greater numbers than Id 
Southern California, and according to the observations of others it appears to be 
equally numerous in the northern part of the State. 

The deserted holes of the destructive Ground Squirrel (SpermophilM heeckeyi) famish 
it with its usual abode. The birds are very often to be seen during the hours of sun- 
light sunning themselves at the mouths of the burrows. They are not, however, very 
active by day, except when disturbed in their meditations, when, with a few expos- 
tulatory notes, they fly off a few hundred yards to a neighboring hillock, whence they 
can keep a good lookout. Their sight under such circumstances is most excellent, and 
they have no difficulty when so minded in keeping themselves out of danger. Not- 
witnstanding this, I have neverseen them in pursuit of food during the day, and should 
say that this was obtained wholly after nightfall. In the uninhabited districts I have 
usually found them rather wary, but in the settled parts of California they are qait« 
the reverse, and I have seen them sitting by the roadside paying no attention to the 
teams and passers-by. It is generally supposed that among other items of their faiv 
are the young of the squirrels. This I have never confirmed, though presuming such 
to be the case. They are known to eat mice, lizards, and snakes. 

FALCONiD-fi— Faix:on8. 

126. i^aZoo oomiNMiiti, Gmel., var. anatumj Bon.. — ^Duck Hawk. 

This Hawk appears to be rather common in Southern California, being perhaps most 
so on the coast. It is numerous on the Santa Barbara Islands ; lilso present around 
Kern Lake, where the water-fowl which reside here throughout the year furnish it with 
the most of its food. 

127. Faloo columhariue, Linn. — ^Pigeon Hawk. 

At quite a number of localities in Southern California I noted Hawks which appeared 
to be of this well-known species. The following variety, however, is remarkably cloee 
to this species, and hence I may have confounded the two, and a portion of those eap- 
posed to belong here may have really been of the next variety, if that be really dis- 
tinct. 

The true Pigeon Hawk is, however, from the observations of others, well distributed 
over California. 

128. Faloo columbariuSf Linn., var. richardsonif Ridgw. — American Merlin. 

It does not appear at all certain that this variety, established by Mr. Ridgway, will 
not be found to be merely a special plumage of the Pigeon Hawk. It was supposed to 
be confined to the interior region east of l2ie Bocky Mountains. It is, however, found 
in Southern California, and I think not uncommonly, though I took but a single speci* 
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men. I frequently saw small Falcons, which I took to be Piseon Qawks, bat at such 
distances and under such circnmstances that I did not succeed in procuring them. 



1 


Looality. 


Date. 


Collector. 


Wing. 


TaiL 


BiU. 


Tarsus. 


437 1 9 Jan. 


Walker's Basin, Cal 


Aug. 38 


H.W.Henshaw... 


&30 


5.75 


0.53 


1.48 



1^. Faloo aparverius, Linn. — Sparrow Hawk. 

In California, as throughout the West generally, the Sparrow Hawk is very numerous. 
The dry hills along the coast near Santa Barbara were resorted to by great numbers 
of these birds in July, and in following the line of the telegraph one of them was to 
be seen perched on one of the poles at intervals of every few yards. 



1 
No. Sex. 

1 


Locality. 


Date. 


Collector. 


368 Q 


TaJoD MOVOtftiD^Cftl r,rTr,T-r--T..r TT^--,,TTr-r-, - 


Aug. 7 


n. W. Henshaw. 









130. Pandion halicetuSf (Linn.), var. oarolinenais, Gmel. — Fish Hawk. 

Present throughout California, both in the interior where the streams are stocked 
with fish, and on the coast, but more particularly the latter. 

131. Circus qfaneuSf (Linn.), var. hiidsoniuSf Linn. — Marsh Hawk. 

The open country everywhere is visited by this Hawk, which is very numerous in 
California. Resident in the soathern part. 



Xa 


Sex. 


Locality. 


Date. 


Collector. 


nm ! 


cf ad. 
<f ad. 


Walker's Basin, Cal .. 
do 




Oct 93 
Oct. S3 
Not. 9 


H. W. HenshAw 


M?" 




Do. 


673 


do 


Do. 









132. NimafuaouBf Gmel. — Sharp-shrinned Hawk. 

A common resident throu||hout Southern California. This little Hawk is of a bold, 
dashing disposition, preying indiscriminately upon all the smaller kinds of birds as well 
as upon small mammals. In procuring these, it beats through the mazes of the woods, 
following the edges of the thickets, and passing through the leafy openings, and secures 
its victim, either by surprising and dropping suddenly down upon it, or else, having 
started it out, pursues it in open chase and clutches it while at full speed. 

133. yisus oooperi, (Bon.). — Cooper's Hawk. 

The Cooper's Hawk seems to be about as numerous in Southern California as its 
smaller relative. In summer it is not often seen in the lower districts, but will then 
be found to have retired to the mountains, where it nests, choosing some lofty pine as 
the site of its domicile. In the fall, there appears to be a very decided migration 
from the north, and then the low country generally is occupied by this species, which 
winters in the southern half of the State. • 



No. 8ez 



3?3 . $ inn. 
4«8 <^jan, 
640 I cf Jon. 



LooaUty. 



Data 



Tejon Mountains, Cal 

Near Mount Whitney, Cal 
Walker's Basin, Cal 



Aug. 17 
Sept. IS 
Nov. 5 



Collector. 



H. W. Henshaw. 
Do. 
Do. 



134. Bi&teo swainsoni, Bon. — Swainson*s Hawk. 

This Hawk appears to be pretty well distributed over the southern part of California, 
and is, in certain localities, very common. This was the case in the San Fernando 
Valley in July. Camping here one evening, our attention was directed to the great 
number of Gophers (Spermophile haweni)f which in large colonies inhabited some barren 
liills near the station. Toward dusk the place was visited by at least a dozen of these 
birds, which took up their positions oii the little hillocks thrown up by the animals in 
fjTont of their burrows, and awaited with patience the moment when a favorable op- 
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XM)rtnnity shonld occar to snatch a snpper. Elsewhere I have frequently seen them 
thus employed, and their persistence in destroying these pests should entitle them to 
doe consideration at the hands of the farmer. Large numbers of insects, particularly 
grasshoppers, are destroyed by these birds, whose abilities as purreyors of food are 
thus of the lowest order. 



No. 


Sex. 


Locality. 


Date. 


Collector. 


740 


d ad. 


Loa Anicelefl. Cal 


Jane — 


H. W. Hensbaw. 









135. Buteo harealUf (Gmel.), yar. oaluruSf Cassin. — Western Red-tailed Hawk. 

The present species is of almost universal distribution in the West, and, thon^b most 
abundant in the mountains during summer, is by no means confined exclusively to 
them, but is found more or less commonly in the low country, according to the conve- 
niences it finds for nidification. In California are seen the most extreme examples of 
the dark fuliginous style of coloration^ which is known under the above varietal name. 
The lighter condition of plumage, which was known to earlier writers as B, montanus, 
is aJso found, though the proportion of these is not large, and probably it would not 
be easy to find in California an individual which was not appreciably darker than the 
usual type of this Hawk from the interior region. On the other hand, the extreme me- 
lanistic conditions, in which the rufous markings are only present in slight dashes here 
and there, and the prevailing color an extreme blackish brown, is also not common. 
Most individuals r&nge between the two extremes, while no two are exactly alike. 

In its wide range, the habits of this Hawk undergo but little change. It is every- 
where the same heavy-winged, sluggish bird, its nature causing it to prey upon the 
very humblest kind of game, and even to eat carrion when this is handiest. In com- 
pany with the Swainson's Buzzard, it may often be seen in the villages of the Gophers, 
and like that bird, is more prone to capture these animals by lying in wait for them 
than by seizing them from above after the manner of the true Hawks. 



No. 


Sex. 


4T7 
533 
576 
655 


cf ad. 
cf ad. 
d* ad. 
d* ad. 



Locality. 



Date. 



Collector. 



Near Meant Whitney, Cal 

do 

Walker's Basin 

do 



Sept. 


18 


Oct. 


7 


OcL 


16 


Nor. 


5 



136. Archihuteo ferrugineuBf (Licht.). — Califomian Squirrel jEIawk. 

In my note-book I find reference made to some large Hawks which, in company with 
the Swainson's, I saw in a Gropher village in the San Fernando Valley in July, and 
which I believed to be of this species. It does not appear, however, to be at all com- 
mon in Southern California in summer, but becomes numerous in fall, making its 
appearance either from the high mountains, or, as is more probable, from farther north. 
It IS more active in its motions and more Falcon-like in its method of hunting than 
either of the preceding species. It is usually seen beating over the open country on 
vigorous wing, and keepine a few feet above the ground, ready on the instant to close 
with any nnlucky mammal it may chance to surprise. As implied by its name, it is a 
determined enemy of the Ground Squirrels, and, with the other two species, mast 
annually destroy an immense number of them. The A, sanctijohannis is, accordiDg to 
Dr. Cooper, a winter visitor to the State. I saw in possession of Mr. Grubor, of San 
Francisco, a fine specimen of this bird, representing the most extreme condition of 
melanism. It was shot, I believe, near San Francisco. 

1^. Manu9 Cucurus, (Vieillot). — Black-shouldered Kite. 

This species does not appear to occur in the southern parts of California, where none 
were met with by our parties. It is found about San Francisco in considerable num- 
bers, and is there a resident. 

138. Haliaetus leucocephalusj (Linn.). — White-headed Eagle. 

This Eagle is an abundant resident of California, particularly along the sea-coast. It 
is also not uncommon in the mountain districts. The islands in the Santa Barbara 
Channel are the resort of many pairs that remain during the year. The broken ledges 
on the faces of the diifs, sometimes overhanging the ocean, afford favorite spots for 
their nests. They are said to annually destroy many of the lambs. I am inforcued by 
Lieutenant Carpenter that this Eagle at the mouth of the Columbia River is exceed- 
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iDgly nnmeroas, and that here its habits of feediofi: upon carrion are as regular and 
fixed as those of the trne Buzzards. Its chief dependence is on fish, more particularly 
Salmon, of which vast numbers are cast up by the waves. On one occasion, he found 
half a dozen of these birds feeding npon the flesh of a putrid ox. With this they had 
become so gorged as to be utterly unable to fly. One of them had so completely filled 
itself with the foul food that a large piece which it had partially swallowed it was 
utterly unable to force further down, and in this situation, unable to movoi it was ap- 
proached and knocked on the head with a wiping-stick. 
In this region, they nest almost entirely on the tall pines. 

Cathardip^.— American Vultures. 

139. — P9€iidogrjfphu8 CaHfomiannSf (Shaw). — California Yultare. 

Our opportunities for an acquaintance with this Vulture were most brief and unsat- 
isfactory, and were limited to seeing two or three individuals warring on the wing[ in 
the mountains. So far as I could learn, they descend rarely into the valleys dunng 
the summer months, and only then when attracted by the sight of some dead animal ; 
their keen sight enabling them to detect the presence of foc^ at very long distances. 
Dr. Taylor informed me that at Santa Barbara they were of quite common occurrence, 
remaining, however, most of the time in the neighboring mountains. I hear they 
breed, seeking the shelter of caves, in the most inaccessible situations. 

It seems probable that the numbers of this huge bird have very much diminished 
during the last few years. So large and conspicuous an object could scarcely fail to 
attract the attention of any chance rover of the wilderness, yet its presence was almost 
undetected hj our parties. As is well known, this bird is easily killed by strychnine, 
and as this poison has been in almost constant use for a term of years in the destruction 
of wild animals, it seems highly probable that great numbers of these birds have suf- 
fered a like fate from eating the carrion. 

According to the observations of earlier naturalists, it was numerous throughout most 
of California, and extended its range on the north to the Columbia. Near Mount 
Whitney, in September and October, I frequently saw the carcasses of sheep which had 
lain for days, and in one instance the body of a huge Grizzly Bear, which had died from 
poison, was in the final stages of decomposition, yet in no case had any of these been 
visited by Vultures, a fact which seemed to argue their total absence from this region. 

140. BhiuogrffphuB auraf (Linn.). — Red-headed Vulture. 

This bird is far more numerous throughout Southern California than its larger rela- 
tive. It is less of a mountain-loving species, and is, indeed, much less shy and more 
domestic in its habits, coming freely about the ranches and houses whenever carrion 
or refuse of any kind is to be had. I saw numbers of them on the islands oflf Santa 
Barbara, and think likely they nest there. 

Columbid£.->Pioroks. 

141. Columba fasciata, (Say). — Band-tailed Pigeon. 

This Pigeon occurs abundantly in California, retiring to spend the season of reproduc- 
tion in the mountains, where it resorts very much to the pineries to nest. It does not 
appear, however, for some cause or other, to be found in any numbers in summer in the 
more southern portions of the State, and was not seen by us till in the fall, when, in 
the ciourse of the migrations, it makes its appearance in bands from the far north. In 
Nov^ember I often saw them in flocks of from ten to one hundred, flying swiftly about 
from one oak-grove to another, for, at this season, acorns form their chief, indeed almost 
their sole, food. Their shyness now is very remarkable, and it is probably due to the 
fact that in their passage from the north they are compelled to run the gauntlet of 
haodreds of gunners, who in the neighborhood of cities and towns eagerly pursue them 
for the market. 

142. ^tnaidura carolineMiSf (Linn.).— Carolina Dove. 

The Turtle Dove is very numerous in Southern California, its limit northward on 
this coast being reached at about the forty-ninth parallel, as in other portions of the 
country. 

The dry sandv deserts, which repel nearly all the feathered tribe, form favorite re- 
Borta for these Doves. Their powerful wings easily bear them out on the barren wastes, 
where, it might seem, they would find little to attract them, but where they secure a 
^ood supply of seeds from plants whose hardy natures enable them to withstand the 
droa^bt. The very nature of this dry hard food renders frequent visits to water a neces- 
sity, and hence, in the vicinity of any of the rare pools that grace these saharas, the 
Turtle Dove may always be seen. 



266 

Tetraonu) JE. — Gro osb. 

143. Canace ohteurut, (Say.)—Dii8k7 Qronse. 

This Groase ia an inhabitant of high latitudes, bat finds in the Rocky and Sierra Ne- 
Tada Monntains a climate and vegetation analogous to the far northern districts. In 
California, it is fonnd in both the Coast and Sierra ranges as far sonth as latitude 35^, 
and probably even lower. It was present, though not very common, in the mountains 
near Fort Tejon, and was rather numerous in tne region about Mount Whitney. Its 
presence depends much upon the conifers. It cares less for the pines, but the thick 
tangled forests of spruce, fir, and tamerack will rarely be entered without grouse sign 
bein^ very soon apparent. In the Sierras, they are very fond of staying about tie 
vicinity of the little grassy cienagas that are fonnd scattered here and there on the 
flanks of the monntains, sometimes entirely environed with the coniferous trees. 

Lieutenant Carpenter, who, has enjoyed most excellent opportunities for observing 
this bird both in Oregon and the Rocky Mountaius, thus speaks of their habits: ** Lat« 
in the fall, the Dusky Grouse disappear entirely from the grounds freqnented by them 
in summer. At this latter season, their range is much wider. They leave, to a great 
extent, the thick woods, and are found much in the open glades, where many kinds 
of berries, as the wild strawberry, afford them a varied and luscious fare. About 
November, however, they wholly disappear, and a person looking for game in the 
places where in summer there were an abundance of these birds, would now see no sign 
of their presence. The idea credited by some, that they have migrated to warmer 
climes, or that they are passing the long winter hidden away in a torpid state, is alilte 
erroneous. In the Rocky Mountains, about the time of the finit heavy snows, they 
betake themselves to the densest pine-woods, where they live entirely in the conifers. 
The buds of the pine and spruce now furnish them their only food, and upon these they 
subsist till the next spnng, when the genial sun, with returning warmth, having 
released the streams and removed the snow, they again descend to mother-earth. In 
Oregon, too, even along the coast where no snow falls, this same habit obtains. They 
leave the ground entirely, resort to the pines, and their terrestrial mode of life does 
not begin till the next summer, when berries and small seeds afford a greater attrac- 
tion than their usual piuy fare. About the Ist of April, the males begin their booming 
notes, which may now be heard coming from all parts of the forest as the emulons 
birds begin their courtships. It is at this time that many are shot, the gunners now 
having a sure guide to their prey in the love-notes, which seem to proc^d from the 
mid-air, as the birds give utterance to them when perched on the branch of some tali 
pine." 

These notes, which are so characteristic of the species in Washington Territory and 
Oregon, do not appear to have been noticed by any observer iu the Rocky Mountaius* 
and Lieutenant Carpenter tells me that not onlv has he himself not heard this, but all 
his inquiries among hunters aod trappers have failed to establish this habit as belong- 
ing to the bird in the various parts of the Rocky Mountains he has visited. 

PERDiciDiE. — Quails. 

144. Laphortyx CalifomicuSf (Shaw;. — California Valley Quail. 

Tetrao ealifwmicus, Sbaw, Kat. Miss., pi. 345. 

OaUipepla ealifomiea, Newb, P. K. R. Rep., vi, 1857, 92.— Heerro.. ibid., x, 1859. pt. vi. 60. 

Lophortyx taiyfomica, B<1., B. N. A., 1858, 644.— Xantns, Proo. Phila. Acad. Nat. Set., 1859, liM— 

Bd., Xantus, ibid., 305 (Cape St. Lacas).— Coop. 8c Snckl, P. R. R. Rop., toI. zii. pt. 11, lr('>0. 

225.— Coop., B. Cal.,!, 1870, 549.— Couea, Key N. A. B., 1872, 238.— Nelson, Proc. Boet. Sot. 

Nat. Hlat., vol. xvii, 365 (California). 

The Valley Quail, as its name implies, is an inhabitant of the lower districts in 
California, where it is found overspread over all the country to the we-st of the 
Sierra Nevada range. On the north it reaches to the Columbia River. The moaC 
extreme limit at which I found it was in the mountains near Fort Tejon, where 
I saw the species on several occasions at an altitude of 6,000 feet. At this height, 
I found the young. Here they meet the Mountain Quail, or rather the ranjE^es ol' 
the two were found at this point to overlap each other; for the Mountain Quail was 
found somewhat lower than this. Such, however, is rarely the case, as the Valley Quail 
is a much loss hardy bird than its uiouutaiu-loving relative, and courts the warmth of 
the pleasant valleys. As the number of its natural enemies, in the shape of wild ani- 
mals and snakes, has been very much diminished through the agency of man, and its 
increase goes on almost without check, its numbers in some sections of the State aru 
simply enormous. On the island of Santa Cruz, the attempt has been made to intro- 
duce them, but with only measurable sncces9, and it is not likely that they will ever 
there become very numerous ; for the number of foxes on this island would besufiicit'Ut 
to keep them in check, were every other condition favorable. 

The average time for laying in Southern California seems to be along in Ax)ril or 
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early May, and by tbe laBt of Jane large nnmbers of the young are oat and able even 
to Hy short distances. The time, however, for nesting mast be quite variable, or else 
the great disparity in the ages of the broods is due to the fact that the later nestlings , 
are the product oi a second olatch of eggs, the first having perhaps been destroyed. 
Thus, though I have seen many young able to fly iu the month of June, I have found 
others of alK>ut the same size and age mte in August. Two broods may occasionally be 
reared in a season. 

As soon as the young are out, it is usual for several broods to unite together, and in 
this way it is not unusual to find in one company birds representing several progres- 
sive stages of plumage, and more or less advanced toward maturity. Within tlie 
hmits of its range, this Quail affects almost all situations. Often during the day, the 
bands will be found in the vicinity of water, the nature of their food requiring much, 
to soften and aid in its digestion. The bushy pastures, grain fields, and the foot-hillsi 
all in turn invite attention, and are visited by the busy flocks that thus spend the 
greater part of the day in a constant search for food. Whether it is a constant habit 
with them to seek shelter daring the hottest part of the day, I do not know ; but I have 
often found the bevies about noon in the shade of the bashes that fringe the margin of 
some fovorito spring, where they have come to slake their thirst and apparently pass 
the heat«d hours of day in shady seclusion. This I think is a fixed habit with them. 
In October and November, the young birds are full-grown, and as strong on the wing 
as their parents. 

They now gather into very large bevies, or rather an assemblage of bevies, sometimes 
a hundred or more, though the average would be less than this. As a rule, their ways 
are not such as to endear them to the sportsman ; for they are apt to be wary, and, un- 
less under specially favorable circumstances, are not wont to lie closely. I have, how- 
ever, flushed a large bevy contiguous to a bushy pasture where the scrub was about 
knee>-deep, with cattle-paths through it, and have had glorious sport. The birds lay 
so close as to enable me to walk almost over them, when they got up by twos and 
threes, and went off in fine style. The sportsman may now and then stumble upon 
each chances, but they do not come often. A bevy once up, ofi* they go, scattering but 
little unless badly scared, the main body keeping well together, and having flown a 
safe distance they drop, but not to hide and be flushed one after another at the leisure 
of the sportsman. The moment their feet touch firm ground, off they go like frightened 
deer, and if, as is often the case, they have been flushed near some rocky hill, they 
will pause not a moment till they have gained its steep sides, up which it would be 
worse than useless to follow. Should thev, however, be put up bard by trees, they will 
dive in among the foliage and hide, and there standing perfectly motionless will some- 
times permit one to approach to the foot of the tree they are lodged in ere taking wing. 

They roost always in bushes or trees, and almost invariably in those which are hard 
by water, which they resort to in the early morning ere setting forth on the business 
of the day. 

When anxious and disturbed, the members of the flock call to each other in querulous 
tones, the notes resembling the syllable pitfpitf constantly repeated ; this, too. Just as 
they are taking to wing. Besides this, the males have a loud call, which answers, when 
the band has been dispersed, to bring them together. Thi s has been variously inter- 
preted. It resembles perhaps as much as anything, when put into English, the words 
come-right-here, the last syllable lengthened and much emphasized. 



No. 


S«x. 


Locality. 


Date. 


Collector. 


fO 


d'ad. 
<f ad. 
9 ail. 
$ ad. 
d" ad. 
9 ad. 
d" ad. 

d" 

Jan. 

d" ad. 

d" ad. 

<f ad. 

cT ad. 

d- 

d" 

Jun. 

JUD. 


Santa Barbara. Cal 


Jnne 36 
.Tune 26 
June 26 
June 27 
June 26 
June 28 
July 26 
July 26 
Aug. 2 
Oct. 19 
Oct. 19 
Oct. 19 
Oct. 19 
Oct. 20 
Oct. 19 
Oct. '20 
Oct. 23 
Oct. 23 
Nov. 5 
Nov. 5 
Nov. 5 
July 26 
July 2C 


H. W. Hf*n«haw. 


9-2 


do 


Do. 


93 


do 


Do. 


94 


do 


Do. 


116 


do 


Do. 


117 


do 


Do. 


253 


Port Teioo. Cal 


Do. 


354 


do 


Do, 


STd 


do 


Do. 


578 


Near Kemville. Cal 


Do. 


579 


do - 


Do. 


5^ 


do 


Do. 


5«0A 


do 


Do. 


581 


do 


Do. 


5t«l A 


do 


Do. 


587 


do 


Do. 


5^^H 


do 


Do. 


5;^ 


do 


Do. 


653 


Walker's Baaln, Cal 


Do. 


654 


do 


Do. 


716 


do 


Do* 


7^ 


Fort Telon. Cal 


Do. 


736 


do 


Do. 
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145. Oreartjfx picidf Donglaa. — Mountain Qnail. 

Oriyx ineto, Dougl., Trana. Linn. Sc., xvi, t820, 143. 

OaUip^ jrieta, Newb., P. R. K. Hep., vi, 1857, 93.— Heenn . ibid, x, 18S9, Birda. 61. 

Oreortyx yietus, Bd.. & N. A., 1858, 642.— Xantua, Proo. Pbila. Acad. Nat. Sci., 1859, 193. -Coop. & 
SackL, P. R. R Bep., voL xii, pt ii, 1660. 825.-.Coop.. R Cal., i, 1870, 546.— Cones, Key N. A. R, 
1873, 337.— B., R. & R., N. A. B., iii, 1874, 475, pL 63^ 1 5.— Nelaon, Proo. Boat Soo. Nat HiBt. 
ToL xvii 364 (California). 

This, the most beantifnl of all onr game-birds, is limited in its distribation to Cali- 
fomia and Oregon, and, as its name well implies, is strictly a bird of the monntAins. 
We foand it in the mountains near Fort Tejon, and in the Sierras in a sofficient nam- 
ber of localities as to Justify the belief that its distribntion in Sonthem California is 
at least quite general, aud dependent onlv upon the mountainous nature of the coun- 
try. In summer, it is not found lower than 4,000 feet, and is not so common at this 
elevation as somewhat higher. Above 9,000 feet, it was not seen, and this is presuma- 
bly about its limit. Its habitat is thus complementary to that of the Valley Quail, the 
higher aud lower limits of either species occasionally overlapping each other. It seems 
nowhere t-o be an abundant species. As compared with the preceding, the bevies are 
very small, and I do not remember to have ever seen more than fifteen together, 
oftener less. It is a wild, timid bird, haunting the thick chaparral-thickets, and rarely 
coming into the opening. When a band is surprised, they are not easily forced on the 
win^, but will endeavor to find safety by running and taking refuge in the thickness 
aud impenetrability of their favorite thickets. If forced, however, they rise vigorously 
and fly swiftly and well, and sometimes to a considerable distance, and then make 
good their escape by running. During the heat of midday, they will be found reposing 
under the thick shade of the chaparral, and there they remain till the cooler hours in- 
vite them to continue their quest for food. When the covey has been scattered, the 
males have a loud call, which consists of a series of notes clearly given, the whole 
recalling to mind the notes of the Golden Flicker. Besides this, both sexes have the 
more commonly heard piping-notes, which they emit just as they take to wing, and 
when they are agitated, or moved by fear. 



Na 


Sex. 


LocaUty. 


Date. 


Collector. 


Wing. 


Tail 


BilL 


Tarsus. 


S83 

417 


<fud, 
9 ad. 


Monntalns near Fort Teijon, Cal 
do 


Aa|i:. 3 
Ang. 19 
Ang. 1 
Aug. 1 
Aug. 1 
Aug. 1 
Nov. 5 
Nov. 5 
Nov. 5 
Nov. 5 


H. W. Henshaw 

...do 

....do ........... 


5.50 
&3S 
5.30 
&40 
&S5 


3.70 
3.65 
3.43 
3.87 
a 45 


a60 
0.57 
0.60 
0.63 
0.57 


1.41 
1.47 


734 


do 


1.40 


793 


do 


....do 


1..T? 


780 


9 ad. 
9 ad. 
c/ad. 

ad. 
cf ad. 


do 


do 


1.45 


779 


do 


....do 




640 


Walker's Basin. Cal 


do 


5.43 
5.43 


3.77 
3 53 


a58 
a58 


1.48 


700 


......do 


....do 


1.47 


701 


do 


....do ........... 




703 


do 


....do ........... 

























Charadriidjs. — Plovebb. 



146. Mgi4ilitiB vocifera^ (Linn.). — Killdeer Plover. 

By the side of every lake and along all the streams, as well as on the shores of Cali- 
fornia, this Plover is found in great abundance. It is only partially migratory, nam- 
bers remaining in Southern CsJifomia till the ensuing spring sends them farther north. 

The Monnt-ain Plover {A, numtana) occurs and is numerous in certain localities in 
Southern California, as on the plains about Los Angeles. 



No. 


Sex. 


LocaUty. 


Date. 


Collector. 


<>71 


9 Jan. 


Walker's Basin. Cal 


Nov. 9 











CharadonU canHanus, Lath., Birds, vol. vlil, 338 — Heerm., P. R. R Rep., x. 1850, pt vi, 64. 
jEffOUis (Leucopolitu) nivosa, Cass.. Bd., R N. A., 1858, 696.— Cones, 1866, 374 (San Pedro, Cal.). 
JEgQUuM eanHanui, Cones, Key, 1873, 345. 

147. .^gialitU oaniianus, Lath., var. nivosa, (Cass.). — Snowy Plover. 

This species is an abundant one on the coast of California, though by no means a 
etrictly coastwise bird. I did not see it in the iuterior, though Mr. Ridgway found the 
species at Qreat Salt Lake, where it was breeding. At Santa Barbara, it was numer- 
ous, frequenting here only the sandy shores, not following the creeks inland, aud never 
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visiting the marshes^ though within a few yards of its breeding-groand. Ifcs habits 
seemedezaotly like those of the commou Piping Plover, and their notes are very sim- 
ilar. Its food consists of all sorts of worms and marine Crustacea which it finds close 
to the water's edge, following the retreating waves down and scurrying back as they 
come rolling in. 

July 7, 1 found two broods of young which had left the nest but a few hours before. 
They were clothed in down, and were yet so weak as scarcely to be able to stand. Sub- 
sequently I found quite a number of nests containing eggs. The spot selected for a 
breediug-gronnd was a strip of bare white sand, a hundred vards, perhaps, from the 
ocean. The nest was simplicity itself. In all but one instance the eggs were deposited in 
a slight hollow scratched in the sand, without lining of any sort. In the exceptional case 
the owners must have been of an artistic turn of mind, for they had selected from along 
the shore little bits of the pearly nacre, the remnants of broken sea-shells, and upon a 
smooth lining of this material were placed their treasures. The effect of the richly-col- 
ored eggs as they lay on the cushion of shining nacre was very pleasing. So slight is the 
contrast between the eggs and the drifted sand about them that they would be difficult 
enough to find were it not for the tracks about the nest. As the mates came to relieve 
each other from setting or to bring each other food, they alighted near the nest, and 
thus for a little distance about each one was a series of tracks converging to a com- 
mon center, which too surely betrayed their secret. Great was the alarm of the colony 
as soon as my presence was known, and, gathering into little knots, they nervously at- 
tended my steps, following at a distance with low sorrowful cries. The female, when 
she found her nest was really discovered, hesitated not to fiy close by, and used all the 
arts which birds of this kind know so well how to employ on like occasions. With 
wings drooping and trailing on the sand, she would move in front till my attention was 
secured, when she would fall helplessly down, and burying her breast in the soft sand, 
present the very picture of utter helplessness, while the male with the neighboring pairs 
expressed his sympathy with loud cries. The full nest complement appears to be three, 
and in no instance did I find more. These are of a light clav-color, numerously marked 
with blotches and scratchy markings of black. In size and appearance they approach 
most closely to those of A, meloduSf but may be easily distinguished by the different 
style of the spotting. 

Examining a good series of the eggs of melodus in the Smithsonian, I find them to vary 
among themselves but little in the character of their markings. These take the form 
of small circular dots, very rarely becoming aggregated into blotches, and without pen- 
like scratchings. Those of nivosus are more heavily marked with irregular blotches, 
while the scratchy marks are conspicuous. Three sets measure, respectively. 1.30 by 
0.93 ; 1J27 by 0.92; 1.25 by 0.93 ; 1.29 by 0.93 ; 1.27 by 0.89 ; 1.24 by 0.95; 1.22 by 0.90. 
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H^MATOPID^.— ^TSTER-GATCHERB. 



148. — ffcematoptB nt^er, Pallas. --Black Oyster-catcher. 

Hctnuitopi* niger, Pallaa/Zoog. Rosso- Aslat., ii, 1811, ISl.^Towns., Xarr., 1839,348.— Cass., Bd. 

B. N. A., 1854, 700.— Coop. Sc Sackl., P. R. R. Rep., xii, pt 11, 1860, 333.— Cones, Key X. A. B. 

1872, 24ff. 
Hamaiopis toumnndii^ Heerm., P. R. R. Rep., 1859, 65. 

This onrioas bird is found in considerable nnmbers on the island of Santa Cmz, and, 
as I was informed, on the others of the groap. They much of the time frequented the 
little islets which were separated from the main islands by narrow channels, probably 
finding on them breed ing-groands safe from the intrusion of all enemies. Their short, 
extremely stout legs and feet would seem to adapt them for a life among the rocks, 
and they probably do obtain much of their food among the kelp and sea-weed that 
covers the slippery rocks and shelters all sorts of crustaceans and mollusks. The long, 
strong, wedge-like bill is admirably adapted for the purpose of prying open tbe 
bivalve shells. On the island, however, they seemed to obtain a plenteous supply of 
food bv a much easier and readier method, and did not resort to this mode at all. 
They led much of the time on the sandy beaches piso, where the Sand-pipers, had 
there been any, would have resorted, and, like them, found all they wanted on the sur- 
face, where it was cast up by the waves. Their stout robust form would not seem to 
indicate much agility, and their movements were rather clumsy, as though they felt a lit- 
tle out of place. On the level beaches, they were quickest when they followed the re- 
treating waves to the lowest point, whence they would have time to snatch a titbit 
and run back in season to avoid the on-coming surf. The birds were not at all shy, 
and would permit me to approach easily enough within 30 yards of them as they ram- 
bled along the beach, pausing now and then, and looking back as if not quite assured 
of my intentions. 

Of all the feathered tribe that frequented the island, they were the noisiest, and 
their harsh vociferous cries could be heard all day long, coming from their island 
strongholds. 

After some search,! succeeded in finding two nests: the first containing a single 
freshly laid egg was taken June 6, on the extreme point of a high cliff jutting over 
the sea ; the second, a few days later, was found on one of the islets adverted to. The 
nests proper were rude enough affairs, being simply slight hollows made in the peb- 
blv detritus, which in each case had been added to by bits of stone brought from else- 
where. In neither case was there any grass or other lining softer than the stones 
themselves. The two eggs in one case were slightly incubated, and probably were all 
that would have been laid. These are indistinguishable from those of the better 
known species H.palliatus. Their ground-color is a faint, grayish drab, profusely spat- 
tered witli irregular blotches of black. They measure 2.27 by 1.59 ; 2.29 by 1.48 ; 2.18 
by 1.52. 

The Surf-bird {Aphriza virgata) was not found by us on tbe island of Santa Cruz, and 
I do not 1 hink it breeds on this group. Heermann mentions finding numbers on the Far- 
allone Islands in June, and here it is likely it remains all summer. Mr. Gruber showed 
me a fine specimen which he obtained at Sant4i Barbara in spring. It seems to be a 
rather uncommon species on the Californian coast, and one whose habits are very little 
known. 
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149. Strepnlas melafiacephaluSf Vigors. — Black Turnstone. 

This bird occurs on the islands, and all along the coast of California, during the 
spring and fall migrations. All pass to high northern latitudes to breed. 
The S, interpres also occurs along the coast. 

Rkcurvirostrid-e.— AvocETS ; Stilts. 

150. Becurvirosira amerioanaf Gmel. — ^American Avocet. 

The Avocet occurs in California, though not, I think, in such extreme abundance as 
in many sections in the interior. On tbe island of Santa Cruz I saw several, and tlieso 
had paired, and were probably breeding. As there were no ponds they were driven to 
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a different mode of life from their nsnal one, and lived on the beaolies, picking np sea* 
slngB and small cmstaceans from the snrface. They were present near Los Angeles ia 
Jane, and apparently on their return jonrney from more northern parts had stopped in 
quite large flocks at Kern Lake, where it is possible some may remain all summer. 
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151. Himantoptts nigricoJUSf Vieill.— Black-necked Stilt. 

The Stilt was present in large nnmbers on the borders of Kern Lake August 15* Usu- 
ally when I have found these two birds together, the Avocets have far outnumbered 
the Stilts. Here the case was reversed, and the number, of the latter species waa 
largely in excess of any other bird found here. 
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Phalarophid^.— Phalarofes. 

152. Lohipes Hyp^borew, (L.). — ^Northern Pbalarope. 

This Pbalarope is numerous along the coast in Washington Territory, and probably 
also in California during the migrations. I shot a single one, evidently a wanderer, on 
a small meadowy mountain-stream in the Sierra NeviMa September 15, at an elevation 
of about 9,000 feet. 
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SCOLOFACIDiB. — SnI PES. 

153. GalUnago 7rtl«oiii,(Temm.).— Wilson's Snipe. 

Tbis Snipe is very abundant in all localities suited to its want« during the migrations, 
and probably more or less winter in the southern part of the State. 

154. Macrorhamphus grUeuSf (Gmel.). — ^Red-breasted Snipe. 

During the migrations, occurring in large flocks along the coast, and also on the lakes 
and ponds in the interior of the State. Present in numbers at Kern Lake in August. 

155. Ereunetea pusilluSf (Linn.).— Semi-palmated Sandpiper. 

I saw a small flock of these *' Pups'' on the sea-shore near Santa Barbara, in July. 
Shooting several, I foupd, upon dissecting, that they were barren birds, wbich accounted 
sufficiently for their presence here at this time. During the migrations it is abundant. 
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156. CktlidrU arenana.— Sauderling. 

This bird occurs more or less numerously on the coast during the migrations. I took 
a single specimen on the Santa Cruz Island in June. Its journey northward had been 
interrapted by an injury, possibly a gunshot wound. 
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157. lAmoaa fedoa, (Lian.)* — Great Marbled Gkidwit. 

The Oodwit appears in larse flocks on the Califomian coast in spring and fall. June 
16, a fine specimen was brought me by Mr. J. A. Hasson, who shot it on some salt-ponds 
near Los Angeles, where he stated he saw many others. The bird was in worn breed- 
ing-dress, and I am inclined to jndge that many find here their summer-home. Ac- 
cording to Dr. Cooper, it abounds at 8hoal water Bay, Washington Territory, thoagh 
he thinks all pass north to breed. The Willet ( Totanut aemipalmatus) also occors 
abundantly on the coast. 
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158. Ibtanus nuHanoIeucue, (Gmel.).— Greater Yellowlegs. 

Occurs numerously during the migrations both on the coast and in the interior. I 
am not aware that the Lesser Yellowlegs has actually been recorded from the Pacific 
coast. Its occurrence here is, however, extremely probable, as the range of the two 
species is almost exactly coincident. 

159. TringMea maoulariua, (Linn.). — Spotted Sandpiper. 

An individual of this species seen now and then on the fresh- water streams of the 
interior. 

160. Seteoaoelua incanua, (Gm.). — ^Wandering Tattler. 

The Wandering Tattler, as this bird is aptly named, possesses a very extreme distribu- 
tion, being found on the islands of the Pacific generally, and from Russian America to 
Australia. It has been found in Washington Territory by Dr. Cooper, where, how- 
ever, it was not common. Santa Cruz Island was the only place where I enjoyed the 
opportunity of seeing the bird, though it is found, as I learned from others, on 
the other islands also. Captain Forney, of the Coast Survey, who has paid consider- 
able attention to the birds of these islands, presented me with a specimen, one of qaite 
a number he secured on San Miguel, where I should judge the bird must occur in con- 
siderable numbers. They appear not to be a bird of the sandy shores at all, but resort 
exclusively to the rocks covered with sea-weed, where they follow the tide as it ebbs 
and flows, running back and forth and picking up the minute worms and marine ani- 
mals, of which they find a great abnndance. In motions, they simulate exactly the little 
Spotted Sandpiper, and have the same curious " tip-up " motion of the body, which 
they indulge in at moments of rest from feeding or when attentively looking about 
them. They fl^, too, with the same deliberate wing-beats, the pinions being slightly 
decurved, the tips pointed downward. Their voices are, however, wholly different, 
and the notes are very loud and harsh when compared with the smooth whistle of the 
other species. I found them usually solitary and quite watchful and full of distrust, 
though I found myself once or twice within a few feec of one of them, and was allowed 
a most excellent chance to watch their motions. This was June, and the species was 
uncjnestionably paired and breeding, though I obtained no hint of their method of 
nidification. 
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161. Numeniua longirostria, Wils. — Long-billed Curlew. 

This Curlew is numerous during the migrations. It was present in large flocks on 
the borders of Kern Lake in August. The Esquimaux Curlew {N, borealU) is also said 
by Heermann to be common in the San Francisco market. 

Tantaud^. — Ibises. 

162. Lbis thdlasHnus, Ridgw. — Glossy Ibis. 

This Ibis is probably a summer resident in suitable localities throughout the inte- 
rior of the State. It was a common bird at Kern Lake in August ; flocks of consider- 
able size being seen there. 
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ARDEiDiB. — Herons. 

163. Ardea herodiaSf Linn. — Groat Blue Heron. 
Of oommon occurrence. 

164. Serodiaa egrttia, (Gmel.).— Great White Egret. 

This Heron was seen on qnite a number of different occasions in various parts of 
Southern California. It appears to be a rather common summer resident. The little 
£gret (GarzeUa oandidisBima) is also said by Heermann to be numerous. 

165. Butoridea vireioena, (Linn.). — Green Heron. 
Common. 

166. Botaurua minoTf (Gmel.). — Bittern. 

Quite numerous on the marshes throughont the State. 

GRUiDiB. — Cranes. 

167. Grua canadenaiaf (Linn.). — Sand-hill Crane. 
Of common occurrence in California. 

RALLiDiB.— Rails. 

168. Sallua elegana, And.— King Rail. 

This Rail was common in certain marshy spots close to the sea at Santa Barbara. 
They retired during the da^ into the beds of tall rushes, which served to screen them 
from all enemies, as well as m>m the glaring sun. By July 1 the young were out and able 
to accompany their parents after fo<Kl. They began to be active about sunset, herald- 
ing the approach of dusk by loud outcries. They were not altogether quiet during the 
day, and tney are probably forced to forage more or less during the uncongenial hours 
of day to satisfy the hunger of their young. 

169. JSallua virginianua, Linn. — Virginia Rail. 

This is perhaps the most generally distributed of the family throughout the United 
States. It appears to be quite numerous in Southern California ; as much so in certain 
localities as anywhere in the East. I found it abundant at Walker's Basin in Novem- 
ber, and it probably winters throughout the southern half of the State. The Sora Rail 
(Parzana Carolina) was not noticed by us, nor do I find it recorded from the west coast. 
The Black Rail (P.jamaidenaia) appears to be fully as numerous in California as in any 
other part of its habitat. From information firom Mr. Gruber I should Judge it was 
rather common in the extensive tulle swamps in the State. It has also been found by 
this gentleman on the Farallone Islands. Its small siase and skulking habits, combined 
with the inaccessibility of its swampy haunts, render the procuring of specimens 
exceedingly difficult. 

170. JPulioa amerioana,^Coot ; Mud-hen. 

Very abundant on the fresh- water ponds throughout the State where they breed. 
The species is a resident one, though a migration in spring and fall occurs with perfect 
regularity. 

Anatid^.--Gee8b and Ducks. 

171. Anser hyperboreua, Pallas. — Snow-goose. 

Great numbers of this Goose were seen on the prairies and in the stubble-fields south 
of San Francisco in November. 

172. Anser aVbifrona var. gamlaliit Hartlamb. — ^White-fronted Goose. 

Immense numbers of this species winter in California, returning from their northern, 
breeding-grounds in October and November. 

173. Branta eanadenaiaf (Linn.). — Canada Goose. 
Very numerous in fall and winter. 

174. Branta eanadenaia, (Linn.), var. hatchinaii, Rich.— Hutchina's Goose. 

Vast numbers throng the State, both along the coast and on the interior prairies. 
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175. Anas hohkai, Linn.— Mallard. 

The Mallard is foand in great abundance in fall and winter, while many donbtlew 
remain to breed in the lakes. It is fonnd on the mountain-streams to a hei^^ht of even 
VfiOO feet. In fall, it is quite terrestrial in its mode of life, and £leans a nch harvest 
from the grain-fields. 

176. Dafila aeuta^ Linn.— Pin-taiL 
Numerous during the migration. 

177. ChauUUumus sireperus, Linn. — Gadwall. 

More or less numerous in the fall and winter. I saw numbers in the San Francisco 
market in November. 

178. Mareoa amerioana, (Gmel.) — American Widgeon. 

Numbers seen in Walker's Basin in November. Abundant in winter. 

179. Querquedula carolinensis, (Gmel.). — Green-winged Teal. 

Abundant on the fresh-water courses throughout the State. Both the Blue- winged 
and the Red-breasted Teal occur in abundance in California; the latter as a summer 
resident leaving the State early in fall for farther north. 

180. Spaiuia clypeaia, (Linn.). — Shoveler. 
Very numerous in the fall and winter. 

181. FuUgula marilaf (Linn.). — Greater Blackhead. 
Abundant in fall and winter ; chiefly along the coast. 

162. Fuligulaferina, (Linn.), var. amaioana, Eyton. — Bedhead. 
Common in fall and winter. 

183. FuUgula vo/ZtMeria, (Wils.). — Canvas-back Duck. 

This Duck was present, though not numerous, in Walker's Basin in November. Dr. 
Newberry speaks of the species as being found in large numbers in the bays and riven 
•of the State in fall and winter. 

184. ButavHuda clangula, (Linn.).— Golden-eye. 

An abundant species, visiting the State in fall and lemaming throngh the winter. 
I was informed by Mr. Gmber that the Barrow's Golden-eye (S. isUmSca) was fonnd 
occasionally in the San Francisco markets, where be bad procured specimens. As on 
"the east ooast, it breeds quite far to the north, deeoending chiefly along the coast in 
winter. 

185. Buoephala albeola, (Linn.). — ^Butter-ball. 

Perhaps the most common and widely-distributed of the genus. 

186. JETareZdayfooiaZia, (Leach).— South Southerly; Old Squaw. 

Doubtless an abundant visitor to the sea-coast of the State in winter. A single 
specimen was shot at Santa BarlMtra in June. This bird, a female, had from some 
cause or other remained behind, and the plumage was so much worn and in aach a 
faded condition as to be scarcely recognizable. 
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167. (Edemia perspioillaia ; Afelanelia velveiina ; Pelionetta pertpkUlata. 

The three species of Sea Coot occur abundantly all along the Califomian coast in 
winter. 

In passing down the coast in June from San Francisco to Santa Barbara, I saw large 
numbers of Coot all along the shore and in the little bays. These were probably the 
young and barren birds, which did not go north to breed. Of what species these were. 
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or whether, as is probable, the three were not represented, I am not able to say. About 
the island of Santa Cruz, they were to be seen at this time by hundreds. A sinf^le one 
shot here proved to be the Melaneiia; but I am reasonably sure that all three birds 
were present. Their fishy diet and coarse flesh render them, if edible at all, anything 
but palatable food, and hence they are scarcely ever disturbeid. As a result, they have 
become very tame, and approach close to the wharves and vessels in the harbor of San 
Francisco with the utmost unconcern. 

18d. Mergui serratar, (Linn.). — ^Red-breasted Merganser. 

Very numerous in fall and winter, both on the coast and inland. A single bird, worn 
and faded, was shot, June 7, at Santa Barbara. The Morgue merganaer also occurs in 
large numbers. 

189. Mergu9 Cttci»Zlafii«, (Linn.). — Hooded Merganser. 
Appears in fall in large numbers as a migrant. 

PELECANIDiE. — PkLICANS. 

190. Pelecanus trachgrtfnchtu, (Lath.).— White Pelican. 

The most conspicuous of all the feathered tribe that we found assembled at Kern 
Lake were the White Pelicans, noticeable both from their great size and the extreme 
whiteness of their plumage. This was in August, and the birds had probably remained 
here all summer, breediog somewhere about the lake. During the hours of mid-day 
they appeared to give up fishing entirely, and, betaking themselves to some dry spot 
along the lake, they dozed away the uooccnpied hours, standing motionless in long 
rows, with their heads drawn on their breasts, and appearing lost to all around 
them. They were not, however, so taken up with their own meditations as to be for- 
getful of safety, and roused themselves always in time to be up and away ere I could 
get fairly within gunshot. They breed very early. Captain Bendire found the eggs of 
this bird in Oregon as early as April 12, though they continued laying eggs till into 
May. They are present upon all the inland waters of any size in California, and less 
often and in fewer number are found upon the coast. 

191. Pelecanus fuacMf (Linn.).— Brown Pelican. 

PeUeanui ftuetu, Newb., P. R. R. Rep., vl, 1857, 108.- Bd., B. N. A., 1858, 870.— Heermonn, P. B. & 
Rep., X, 18j9, 7S.— Coop & Sackl., ibid., li, 18S0, 966.-Goae8, Key N. A. B., 187«, 300. 

In contrast to the habits of its more showy white cousin, which resorts to the fresh 
waters of the interior, breeding and living there, the Brown Pelican is found exclu- 
sively on the sea-coast, resorting to the bays and shallow inlets where are found the 
small fry which constitute its food. The waters about San Francisco are particularly 
favored by this bird, and in a trip across the bay one may see hundreds of these 
huge, uncouth birds winnowing their way from one fishing-ground to another with 
eloWf measured wing-beats, or diving with sure aim from mid-air on some luckless 
fish Bwimming near the surface. Undisturbed, they roam the bay at will, viewing 
the approach of steamer and vessel with utmost unconcern, and often, indeed, remain - 
Jog on the water till almost run down bv the approaching craft, when they lazily 
clear the water with heavy strokes and fly from almost under the bows. Ou account 
of their heavy bodies and the length of wings, they raise themselves with some little 
dffi9culty,.and it requires a number of quick, vigorous strokes, delivered upon the sur- 
face of thie water, ere they can get fairly on the wiuff. They progress easily and 
firmly, now flopping their broad wings till the desir^ momentum is obtained, now 
^lidiofi^ vri thou t motion on outstretch^ pinions. When fishing, they keep a few feet, 
&om 10 to 20, above the water, and when a fish is discovered they gather them- 
selves for the eflfort by a few short strokes of the wing ; then with head down descend, 
ja&kiag the water foam with the violence of their plunge. At night-fall they retire 
from tne bay to distant sleeping-grounds, probably, as noticed by Dr. Newberry, to the 
broad expanse of the ocean, and when goin^ and coming they fiy in lines, and just 
clear the surface of the water, falling and rising with the heaving waves. 
About the island of Santa Cruz, these birds were uncommon, and I saw but few. 

Graculidjs.— Cormorants. 

192. Graculua dHophua^-^QvAy Double -crested Cormorant. 

This species nests on the Farallone Islands in great abundance, as also upon the 
Santa Barbara ^pt)up. It is common along the coast, and is also found on the large 
bodies of water inland, as at Kern Lake, where it was numerous. 
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193. Graenlu8 penicUlatu8, (Gray). — Brandt's Connoranti 

This is one of the Cormorants foand opon the Farallone Islands in samnier, and no 
donbt breeds also on the Santa Barbara Islands, though I was not able to satisfy my- 
self perfectly of its presence on Santa Cmz in Jane. A specimen, howeTer, taken oq 
San Miguel was very kindly presented me by Captain Forney, who shot numbers of 
the same kind. 

194. €rtaculu9 violacenSf (Gray), var. hairdiif Cooper. 

The Violet-green Cormorant of Oregon, Washington Territory, and to the northward, 
is represented on the Calif omian coast by a smaller bird, which appears to be its sonth- 
em race. The difference is one chiefly of size, the discrepancy being in this particulir 
considerable and out of the range of purely individual differentiation. The proportions, 
colors, &.C.. of the two appear to be identical. 

This bird is very numerous all along the coast of Southern California, and probably 
reaches northward into Oregon. I saw many in San Francisco Bay in May, and on 
reaching the islands of the Santa Barbara Channel it was found congre^ted in great 
numbers. Most of the places they had selected as nesting-sites were maocessible to 
me. At low tide I succeeded in entering one of the gloomy caverns, where a dozen pairs 
had established themselves. The nests were merely collections of weeds and sticks 
matted together and placed upon the shelves of rock sufficiently hi^h to be out of dan- 
ger from the tide. This was June 4, and they all contained young m the downy 8tat«. 
The old birds forsook the place in a mass, and flew wildly about the entrance, but 
without attempting to re-enter, though the young birds kept up a vociferous calling 
all the while. In flying about the island, the old birds passed within easy gunshot of 
the rocky points, and I could have procured all the specimens I desired had it not been 
for the strong surf which swept the shores and made their recovery very hazardous. 
They never ventured over the land. It is a constant habit with these bitds, having 
spent the morning in fishing, and having appeased their hunger, to sit in groups on the 
cliffs which immediately overhang the water, and often in such numbers a.s to blacken 
the rocks. When disturbed, those nearest to the edge drop overboard, while those in 
the rear scramble forward in the most awkward way, and, having made the plunge, 
swim underneath the water till they have gained a safe distance. 

The present species was immediately recognizable among its congeners by its small 
size. The white flank-tufts are, I think, a distinguishable feature of the breeding- 
period, and are soon lost. They were seen only in the males, and the size is extremely 
variable; being in some individuals scarcely discernible, while in others they Were con- 
spicuous at a long distance. 
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Larid.£.— Guixs; Terns. 

195. Laru9 arffentatuSf (Briinn.,) var. ooddeutaliSf And. — ^Pacific Herring Oull. 

This Gull is very numerous in San Francisco Harbor, as it is indeed in all the bays 
and inlets of the coast, and its numbers are perhaps greater the year round than any 
other species. Free from molestation, they have become almost semi-domesticated, and 
fly about the wharves and over the vessels with an impunity only bom of long im- 
munity from danger. The rocky islets along the coast furnish them with safe and 
plentiful breeding-grounds. At Santa Cruz, thousands had congregated and wer« 
nesting in early June. In a few instances, they had attempted to nidificate on the 
mainland, but a few feathers and bits of egg-shells about the nests told in each, case 
the fate of parent and eggs ; their enemy was the foxes, whose numbers are scarcely 
without limit. Only one of the small adjoining islets was accessible to me. A few 
pairs had nested here. The nests were made of a good generous supply of sea- weed 
and like material, well matted together, the cavity being quite deep. The eggs are of 
a greenish olive, spattered profusely and irregularly with blackish markings. 
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196. Larun (Blaaipus) keermannii, ^Cass.) — Heermaau's Gall. 

A very large flock of these Gulls was seen pnrsaing their way along the shore near 
SantA Barbara, and two or three hoars later I came upon theai where they had settled 
upon a rocky point which jutted out into the water. Many were engaged fishing, 
hovering over the half-sabmerged kelp-covered rocks, the shallow water surrounding 
which evidently harbored the smaller kinds of fish. In three or four discharges of my 
guD I obtained a dozen specimens, when the whole mass flew wildly about as though 
fascinated by the st^ht of their deijad comrades, and it was some time ere they left the 
place, which they did in a long straggling flock. The whole flock was composed of old 
males, and from their long and direct flight it seemed pretty evident that the journey 
was one between their breeding-grounds and this fishing'plac»*, where was had an 
abundance of some food, perhaps peculiarly fitted for the young. The species is a 
common one all along the coast, ana breeds upon many of the st^ci-islands. 

Several other species of Gulls and at least one species of Jaegur were observed along 
the coast ; but my acquaintance with them was altogether uf too unsatisfactory a 
nature to warrant any mention of them here. 
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197. Sterna regia, (Qamb.) — Royal Tern. 

This Tern probably reaches no farther to the north than the coast of California, 
whore it appears to be of rather common occurrence. I saw it up as far as San Fran- 
cisco. A specimen obtained on San Miguel was presented by Captain Forney, to whom 
I am under obligation for other similar kindnesses. Upon this and perhaps others of 
the Santa Barbara group, the species breeds. At least one other of the small Terns 
was seen about San Francisco, but its identity could not be established. 

198. Hydrochelidon lariformis, (Linn.). — Black Tern. 

Saw this species but once, in the interior, north of Los Angeles ; according to other 
observers, the bird is numerous on the inland waters. 

pROCELLiLRiiDiE.— Petrels. 

199. Cymochorea homockroa, (Coves.) — Lesser Black Petrel. 

Petrels are quite numerous along the coast of California. A specimen of the above 
.species, so identified by Dr. Coves, was given me by Captain Forney, who found these 
birds breeding in great numbers on San Miguel. As usual, they were nesting in bur- 
rows. The relationship of this bird with the C melania is somewhat obscure, and a 
good series to confirm this supposed distinctness is greatly to be desired. 
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CoLYMBiDJE.— Loons. 

200. Colgmhus torquaiuSf (Brlinn.) — Great Northern Diver. 

Xumerons on the California coast in fall. The C, arcticua var. paeificua is alsoknowu 
to be common in winter. 

PoDiciPiD^. — Grebes. 

201. Podiceps auritua^ (Linn.), var. califomicu8j Heerm. — Eared Grebe. 

Coincident with its general dispersion in the West, this Grebe appears to be distrib- 
uted over California. We only saw it in the fresh- water ponds, tnough it also occurs 
a1on|^ the shore. 
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202. Podilymbtts podiceps, (Linn.)< — Carolina Grebe. 

Present in nnmbers on many of the fresh-water ponds of the interior ; fonnd also on 
the coast. The P. cornutas was not recognized by ns, though it, too, is found numer- 
ously in fall. 

AlcidjE-t- Auks. 

203. Fratercula cirrhataf (Pallas).— Tufted Puffin. 

This Puffin, thonffh more commonly known as a resident of the far north, was ascer- 
tained by us to inhabit the islands of the Santa Barbara group in summer. It was 
not uncommon, and was nesting apparently in the crevices of the cliffs, from which I 
frequently saw it flying back and forth. Heermann likewise found it breeding in 
numbers on the Farallone Islands. 

204. Uria colambiaj (Pallas). — Western Guillemot. 

The Santa Barbara Islands form, too, it is probable, about the southern limit for this 
species in summer ; among them it is, however, numerous — breeding in the caves and 
hollows of the generally inaccessible cliffii. Early one morning, while out collecting,! 
noticed many of these birds frightened at the report of my^ gun, streaming out of a 
little ravine hemmed in by high rocky cliffs, and terminating at the npper end in a 
low narrow cave. The tide being at its lowest, I succeeded in gaining the entrance, 
and, crawling on my hands and knees for a short distance, I soon had the satisfaction 
of placins my hands on the eggs. Their housekeeping arrangements are of the sim- 
plest kind. No nest at all is prepared to receive the eggs; but these were deposited on 
the sandy floor of the cavern, and at its farther end, where it was so dark that I had 
to strike a match to see them at all. Other pairs had availed themselves of the nooks 
and fissures in the face of the wall, and laid their two eggs on the bare rock. I suc- 
ceeded in finding a few only of the many eggs that must have been deposited here, as 
the shelves of the rooks were, id many InsUinces, too high to be reached. The birds 
submitted to the pillage without a murmur, though not without solicitude, as their 
anxious manner as they swam back and forth at the entrance to the lavine, keeping, 
however, well out of guashot, sufficiently evinced. 

The eggs are a faint greenish white, spotted mostly at the larger end with irregular 
blotch ings. 

Very respectfully, your obedient servant, 

H. W. Hrkshaw. 

Lieut. Geo. M. Wueelbr, 

Corps of EnginetrSj in Charge, 
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REPORT ON THE ORTHOPTERA COLLECTED BY THE UNITED STATES GEOGRAPHICAL 
SURVEYS WEST OP THE ONE HUNDREDTH MERIDIAN, UNDER THE DIRECl'IOX OF 
LIEUTENANT GEORGE M. WHEELER, DURING THE SEASON OF 1875, BY SAMUEX H. 
8C UDDER. 

Cambridge, Mass., May 39, 1876. 

Sir : The explorations during the past season covered a region from which we have 
hitherto received very little material ; on the eastern slope of the Rocky Moantains 
scarcely any Orthoptera have been collected south of Colorado, while the Orthopterons 
fauna of the entire Pacific coast has been but little studied. It is, then, hardly sur- 
prising that of the fifty species here enumerated, mostly forwarded to me in half a 
dozen small bottles, nearly one-half should prove new to science. It would, have 
been more satisfactory if the descriptions given here could have been generally ba«ied 
on a richer material, and upon specimens which had never been subjected to an alco- 
holic bath ; for not only are most of the colors obliterated by long immersion in alcoboK 
but the structural features are falsified by the unnatural prominence given to all 
angulations, and the deeper hollowing t^ sulcations, or even to flat surfaces. The 
nature of the explorations, however, renders it nearly impossible, at times quite impos- 
sible, to preserve and transport objects of natural history in any other way ; &nd the 
rich proportion of novel forms which the moderate collections of a single ye«r have 
exposed will in part make amends for the somewhat unsatisfactory nature of the 
material. 

It should be added in this connection that all the specific descriptions whicli follow 
(and also all of the generic descriptions, which cover only the species mentioned, in this 
report, excepting Hadrotettix) have been based upon specimens more or less imperfect 
from their preservation in alcohol, with the exception of Sieiroxjfs melanoplettray ArpkiA 
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teporat€if Camnula atrox, and (Edipoda veniuta ; of all of these I had in my owa col- 
lection ordinary cabinet-specimens. 
It had been my intention to present at this time some general observations npon the 
eographical distribution of North American Orthoptera, and also a revision of the 
^^orth American Pezotettigi and (Edipodidat so richly represented in this collection. 
Other engaj^ements prevent the present falflllment of this intention, and I can only 
offer the student, in place of the latter, brief tables of the species obtained by the Survey 
daring this single season, which will be found preceding tne groups mentioned. 
A few specimens in an immature condition have not been determined. 
Respectfully submitted. 

Samuel H. Sc udder. 
Lieut Qeo. M. Wheeler, 

Corps of Engineers, in Charge. 



GRYLLIDES. 

1. GryllM dbbreviatus Serv. — ^T wo males are referred to this species with some doubt ; 
one is from the Colorado River, California, collected July 2d by W. Sommers, No. 667 ; 
the other from Santa Cruz Island, collected in June by Dr. O. Loew, No. 640. 

2. Grifllue negleoius Scudd. — ^A number of specimens were taken on the plains of North- 
em New Mexico, eastern slope, October 14--31, and others in Southern Colorado June 
11-520, by Lieut. W. L. Carpenter. 

'A. GrifUodee Uneatus, no v. sp. — ^Head above blackish brown, conspicuously striped lon- 
gitudinally with pale testaceous : a broad band follows the upper limits of the antennal 
sockets and the eye, and above tne middle of the latter emits an oblique, slender shoot 
to the pronotum ; midway between this and a testaceous median line is a slender, rather 
short, testaceous stripe, reaching neither extremity of the vertex; upper limit of 
clypeuB brownish, rest of face and month-parts pale testaceous, the lower part of 
clypeus white ; antenn» brownish testaceous ; apical Joint of maxillary palpi tipped 
with brown, obliquely docked on the apical third. Pronotum quadrate, the sides 
slightly rounded, black, with small, lateral, pale, testaceous spots, and a distinct median 
sulcation. Tegmina half as long as the abdomen, testaceous, the lateral field with four 
nervores, of which the lowest is forked from the base*, the upper half of the field black- 
ish brown ; wings of the same length as the teomina. Legs yellowish, the hind femora 
heavily marked with dark brown in crowded, oblique, abbreviated lines : hind tibite 
dusky beneath, the extreme tip of spines black ; first hind tarsal Joint half as long as 
the hind tibise, armed above on either side with a row of half a dozen rather stout 
recumbent spines. Abdomen black, the last superior segment and the cerci light brown. 
Length of body, 11.5°»" ; of tegmina, 3.5™™ ; of hind tibiae, 4.6™™ ; of cerci, 5.5™™. 
One ^ taken between Virgin River and Fort Mojave, Arizona, August, W. Sommers, 
No. 858. 
This species is closely allied to G, pusiUus (Burm.), but has short wings. 

LOCUSTAKI^. 

4. StenopeXmatHs talpa Bnrm. — Specimens in various stages of development were 
taken on Santa Crnz Island, in June, by Dr. O. Loew, No. 851 ; at Los AngeleR, Cal., i n 
June, by J. Brown, No. 808 : at Los Angeles and Santa Barbara, in June, by C.J. Shoe- 
maker, No. 798; at Santa Barbara, June 10, by Dr. O. Loew ; and, in July, by H. W. 
lleDshaw, No. 880; same place, July 1, H. W. Henshaw,No. 1005; and, in the Mojave 
Desert, in July, by Dr. O. Loew, No. 935. 

5. Udeopsylla rohueta (Hald.) Scudd. — One ^ , Northern New Mexico, August to Sep- 
teiuber, Lieut. W. L. Carpenter. 

6. CeuthophiluB pallidas Thom.— Two ^ , five $ , Southern Colorado, June 11-20, Ltent. 
W. L. Carpenter ; plains of Northern New Mexico, eastern slope, October 14-31, Lieut. 
\V. L. Carpenter. 

7. Ceuihophilus denticulatusj nov. sp.^Yellowish brown, the segments narrowly mar- 
^n'^ posteriorly with brown, the face and under surface of the body paler; frontal 
taf>ercle a scarcely perceptible swelling ; eyes snbpyriform, small, not very prominent. 
Fore coxce unarmed : all the femora, as well as the front and middle tibiee, minntelv 
serrolate beneath ; fore femora with but a single apical interior spine ; fore tibiie with 
three pairs of spines besides the apical ones; middle femora with three or four minute 
f»pinefl on the outer carina; middle tibiie with three pairs of Inferior spines besides the 
apicAl ones, and two distant spines on the posterior face, nearly equidistant from each 
other and either extremity; posterior femora without spines; posterior tibise rather 
coarsely serrulate throughout on either carina, and provided also with four pairs of 
long superior spines, besides th^se at the apex. Ovipositor a little longer than the 
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middle femora, the exterior valves tamed abmptly opvrard and verj finely pointed at 
the tip, the inner valvee famished with five carved acicalate teeth, growing lar^r 
apicaAy, and there equaling the breadth of the ovipcMicor. Length of body, 15'^'° : 
bind tibia, 9.25™" ; of ovipoeitor, 4.75«»". 

1 9 , Santa Barbara, Cal., Jane 10, Dr. O. Loew. 

TbiA speciee is closely allied to C. eal%farmianm§ Scadd., bat differs decidedly from it in 
the length of the ovipositor, which is nevertheleaB shorter than in most of the other sp«>- 
cies, and from all species known to me in the extreme length of the teeth of the ovi- 
positor. Thomas's C cagtametm is probably to be referred, as he saggests, to my C. oa/«- 
fomiamu$, as the measarement given of the hind femora of the latter should re^ .32 in 
instead of J22 in, a typographical error to which my attention was fiist called by his 
description. I may add that ^while the hind femora of C. eaUfomiammt are not spined 
beneath, they are minntely serrulate throughout, as in the present species. 

8. Amatnts colaradu$ Tbom. — ^This species diflers from A. rim^^Uz Hald., in its smaller 
size, shorter pronotum, iu the character of the posterior lobe of the same, which is 
slightly broader, distioctly though but slightly carioate, with lateral carinie, distinct 
though obtuse and slightly more docked posterior border; the lower border of the de- 
flected lobes from front to back is broadly margined with pale yellow, made more con- 
spicuous posteriorly by being broadly edged above with r«>ddish brown. As in that 
species, the te^ina and wings are completely covered by the pronotum in both 
sexes. The ovipositor is gently and regularly curved, while in A. rimplex it is straight, 
and is black, excepting next the base of the lower valves and next the extreme base of 
the upper valves, while iu A, nmplex it is black only next the apex; the male cerci are 
very sparsely and briefly pilose, rather stout, subcylindrical, dividing at about the 
middle into two fingers, an inner, short, cylindrical, thumb-like process, directed a lit- 
tle upward, less than twice as long as bnuid, and a gently incurved, tapering, pointed 
finger ; the male cerci of A. simpleZf on the other hand, are laterally compressed, and 
have both the appendageis abbreviated. Length of body, ^ , 22*>uii • ^ ^ 20°>" ; of anten- 
nae, ^ , 20">°» (?) ; 9 , 25«»°' ; of pronotam, ^ , S^--" ; 9 , 8.75°^ ; of hind tibi», if , 12Ji5«^^ ; 

9 13.25™"; of ovipositor, li;».5«^. 

2 ^ , 4 9 » Southern Colorado, June 11-20, Lieut. W. L. Carpenter ; Taos Peak, Sangre 
de Cristo Mountains, New Mexico, at a height of 13,000 feet, (above timber,) Lieut. 
W. L. Carpenter. 

This sp«eies is closely allied to A. nmplex Hald. The species described and figured 
under this name by Herman ( Ver^. zooi.-bot. Ghisellschaft, Wien, xxiv, 209v tab. vi, figs. 
76-86), though undoubtedly a true Anabnu, can certainly not be the A. timplex of Halde- 
man, but is an allied species, unknown to me in nature, in which the ovipositor aud 
male cerci are different, and in which the tegmina (at least of the male) project be- 
yond the pronotum. Apparently it is Herman's species which is figured under the 
name A, nmpUx by Glover (IU. Eot. N. Amer. Orth., pi. ix, fig. 1). 

It may also be remarked in this place that Thomas (Proc. Acad. Nat. Sci. Phil., 1870, 74 
et seq.) has stran^ly separated A,purpuraiiceH8 Uhl., frt>m this genus, because the pro- 
sternum is not spined, whereas the genus was founded upon A. aimplacj which has an 
amncronate prostemum ! and although he subsequently explains it (Gtool. Surv. Mon- 
tana, 438 et seq.) from his never having seen A. simplex when his first paper was writ- 
ten, he still further confuses his readers by stating that A, HaldemanH Gir., has the pro- 
stemum distinctly spined, whereas it is as ^clearly amucronate as is the prostemum of A. 
simple. 

9. 8teiroxif9 melanapleura, nov. sp. — The top of the head is tumid, well rounded ; prono- 
tal shield short but narrow, compressed, the deflected lobes falling off so that the lower 
part of the prothorax is three times as broad as the upper ; three equal but slight longi- 
tudinal carinsB extend its entire len^h, the median broken near the middle by a 
V^-shaped impression and crossed anteriorly at the end of the anterior sixth by a slig:ht 
transverse salens, which cuts the lateral cariuxe and passes on to the deflected lobes; 
from this sulcus forward the lateral carina diverge slightly ; the deflected lobes are 
divided by a straight transverse impression into two unequal halves, and the deepest 
point of the lobes is Just behind this impression ; behind this the hinder edge of the 
lobe passes upward in a nearly straight, oblique direction, and the posterior margin of 
the lobe is very broadly rounded. Tegmiua very short, broadly roanded, somewhat 
shorter than the pronotum, with very prominent veins. Fore tibia with four spines 
on the anterior face ; outer face of middle tibise with five or six alternate spines in a 
double row ; hind legs very lon^, the terminal interior tibial spine much longer than 
the first tarsal joint. Male cerci short, stout, cylindrical, suddenly recurved, aud taper- 
ing, forming a short, homy, black hook; subgenital plate excised, with a sli^rhtly 
obtuse angle apically, the styles as long as the width of the extreme apex of the plat^. 
Length of body, 26™™ ; of pronotum, T.Ton*™ ; of tegmiua, 5.5^™; of hind tibiae^ "27' '. 

1 ^ , Los Angeles or Santa Barbara, July, C. J. Shoemaker, No. 224. 

I place this species in Herman's genus SleiroxySy although it differs from it in some 
structural features. Another species of the same group from California is in my col- 
lection. 
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PLAGIOSTIRA (7r/.a;'«of, anlpa), not. gen. 

Head of moderate size, well rounded, more of the hinder part than usual concealed 
beneath the pronotum, which is slightly expanded to receive it ; the projecting part of 
the vertex rather slight, narrow, tapering, deeply cleft transversely between the 
antennsB ; eyes round, small, rather prominent. Pronotnm short, equal, shallow, flat, 
and depressed above, the sides nearly vertical ; dorsal and deflected lobes separated by 
very prominent, but obtusely-rounded, transversely wrinkled car inse, snbobsolete ante- 
riorly ; anterior margin straight, posterior margin broadly rounded, next the middle 
slightly excised ; dorsal surface flat, depressed, with a very slight longitudinal im- 
pressed line, a transverse, slightly arcuate, broad furrow just behind the middle, and a 
similar but narrow furrow near the anterior margin, the latter extending nearly across 
the deflected lobe ; between these two furrows the dorsnm is slightly tumid ; the de- 
flected lobes are exceedingly shallow, deepest at about the middle, but scarcely one- 
third as deep as long, very obtnsely angled, and a little rounded at this point, the lower 
margin a little oblique, and meeting the front margin sharply at a little more than a 
right angle, the posterior margin scarcely convex, nowhere excavated ; prosternnm un- 
armed. Tegmina sqnamiform, densely reticulated, not gibbous. Fore tibisB with a 
single outer row of four spines on the anterior face ; middle and hind tibiae with a 
similar doable row of nearly opposite spines on th#outer surface of the former and on 
the inner surface of the latter ; hind legs very slender, and not remarkably long. 
MesoBtemnm and raetastemnm, as well as all the coxse, bluntly muoronate laterally. 
Abdomen bluntly ridged above, bnt not carinate. Supraanal plate acntely triangular 
with apically submucronate lateral swellings occupying most of the base. Ovipositor 
as long as the body, straight or nearly so, not serrate at tip; snbgenital plate rather 
deeply and very angularly excised at apex, otherwise simple. The male unknown. 

The shallow, fiat, quadrate pronotnm, carinate laterally only, the anterior portion 
protecting the head, together with the slender femora and sharply angnlate supraanal 
plate, are striking features of the genus. 

10. Plagiostira albonotata, no v. sp. — Very pale brownish yellow, the face paler, the 
whole marked conspicnonsly with chalky wnite ; a transverse, faint, white stripe fol- 
lows the lower edge of the cheeks; another, broader and more distinct, starts at4he 
lower edge of the eye and passes backward along the lower margin of the pronotum 
nearly to the hinder edge ; another runs back from the top of the eye to the first 
transverse sulcus of the pronotum ; the middle of the defiected lobes of the pronotum 
is more or less clouded with it ; dashes occur on prominent points on the pleura and 
oater face of the coxsb ; the top of the head bears a pair of divemng longitudinal 
streaks, equidistant from each other and the eyes ; the middle dorsal lone of the pro- 
notnm has two small round spots at the middle of the sides, and two other smaller ones 
jn front of and within them ; the posterior lobe has a broad longitudinal dash in the 
middle of either lateral half ; and the abdomen has a pair of dorso-pleural, subcontin- 
uons streaks, and a pafr of pleural, discontinuous, oblique streaks, the former with a 
minnte round spot of the ^ound-color at the distal end of the streak of each segment ; 
tegmina dark brown, the hue reticulations paler ; wings shining black, nearly as large 
as the tegmina. The vertical process of the head is very slightly snlcate longitudi- 
nally ; the ovipositor is scarcely curved downward, equal nearly to the tip, tapering to 
a very fine point. Length of body, 2l.75"»™ ; of pronotum, 7.9™" ; of tegmina, 5™™ ; 
of hind tibiae (which are longer than the femora), 18.2"»*" ; of ovipositor, 23.5™™. 
1 9 f Northern New Mexico, August, September, Lieut. W. L. Carpenter. 

11. Another species of this group (Decticidce) was brought from the same locality as 
the last, but in too immature a condition to determine. 

12. A species of PhyUophoridce, of a genus not yet recognized in the United States, 
was obtained at Los Angeles, Cal., by Wm. Sommers, No. 822 ; but it is in so poor a 
condition that it is better to await further material before description. 

ACRYDII. 

13. Acridium vcigum Scudd. — ^2 9, Santa Barbara, June 10, Dr. O. Loew, No. 977; 
Moj.ave Desert, J. Thompson, No. 826. 

14. CaloptenuM apretus Uhl. — 1 ^,1 9* Taos Peak, Sangre de Cristo Mountains, 
Northern New Mexico, at a height of 13,000 feet (above timber-line), in July, Lieut W. 
L. Carpenter. 

15. Caloptenu8 minor Scudd.— 1 cf , Southern Colorado, June 11-20, Lieut. W. L. Car- 
penter. 

The species of Pesoietiix in this collection fall into five very distinct groups. The 
first comprises those of Caloptenoid form and structure, like most of those that have 
l>eeTi hitlierto described. The second comprises but a single species, P. marginatiUf re- 
markable for the simple pronotnm, inclined face, and prostemal spine. A third com- 
prises also bnt a single species, P. rivox, in which the head is much broader and higher 
tlian the rest of the body, the antennae are long and rather stout, the first joint of the 



282 

same noosnally small, the prosterual thorn inclined backward, and the male abdomen 
scarcely np tamed. The fourth consists of a pair of species, P.jmcmndus and P. oii^a, of 
a remarkable appearance ; they are clumsy-bodied, the front of the prothorax a little 
tnmid, the deflected lobes having their front border nearly as obliqoe as their hind 
border, and the hind legs stoat ; while the antennie and the prostemal thorn are slight, 
and the Joints of the female abdomen, especially near the tip, are very short and round, 
and the appendages short, so that the abdomen is almost blantly rounded at the tip. 
The fifth ^roup consists again of a single species, P. pietus, remarkable for its variega- 
tion and its cylindrical body, in which the prostemal spine is bent backward, the 
tegmina are more than osnaliy lateral, the vertex of the h<Mid not at all prominent, and 
the hind legs very short. I am not aware that any of these gronpe, excepting the first, 
is represented in the Old World or upon both sides of the Rocky Monntains in America. 
These species may be distinguished by the following table : 

1 (8) Metastemal lobes of i distinctly though not widely separated. 

2 (3) Tegmina of opposite sides widely separate throughoat ; solcaa of anterior 

border of pronotam as distinct atove as on the sides piciut. 

3 (2) Tegmina of opposite sides attingent, in the middle at least ; sulcus of anterior 

border of pronotom distinct only on sides. 

4 (5) Median carina of pr§potam equal throughout ; hind femora longitudi- 

nally striped • teUMHrit, 

5 (4) Median carina of pronotum less distinct on the middle of the anterior 

than on the posterior lobe ; hind femora angularly striped. 

6 (7) Disk of pronotum more or less depressed on either side of the median 

carina at the posterior sulcus stupefactuH. 

7 (6) Disk of pronotum not distinctly depressed on either side of the 

median carina •. MarthaUiL 

8(1) Metastemal lobes of ^ attingent. 

9 (12) Anterior lobe of pronotum a little gibbous above. 

10(11) Pronotum scarcely angled posteriorly; tegmina scarcely longer than, 

or not so long as, the pronotum jncundus. 

11(10) Pronotum distinctly though obtusely angled behind; tegmina dis- 
tinctly longer than the pronotam ^, .enigma. 

12 (9) Anterior lobe of pronotam of the usual form. 

13 (14) Median carina of pronotam distinct throughout marginatus, 

14 (13) Median carina of pronotam distinct only on posterior lobe. 

15 ( 16) Tegmina and wings moro than half as long as the abdomen. .plago9U9 

16 (10) Tegmina and wings not so long as the pronotum virtue 

16. Ptzoieiiix ielluairUf nov. sp.— Head light brown, mottled heavily above with dark 
reddish brown^ which is absent from a m^ian lon^tudinal line on the vertex, and a 
narrow stripe which rnns backward from the summit of the ey^; eyes pretty large and 
prominent, the front edge almost straight j vertex between the eyes as broad as the 
narrowest part of the frontal costa, andtwice as broad as the basal Joint of antenntp ; 
fastigiam scarcely depressed, expanded a little in front of the eyes; frontal oosta 
sparsely punctate, flat, depressed, and broadened a little at the ocellus, below slightly 
broader than above ; antennsB brownish yellow. Pronotam nearly flat above, broad- 
ening re^larly backward, the posterior margin obtusely and ronndly angulated ; me- 
dian carina slight, but equally distinct throughont ; latend carinss obtuse, but marked 
by the abrupt descent of the deflected lobes and by the extension over them of the 
narrow pale stripe behind the eye ; upper surface of anterior and front part of poste- 
rior lobe dark radish brown, extending over the head to the eye; remainder of upner 
surface dark brownish, obscurely and sparsely punctate ; deflected lobes of the color 
of the head, the npper third or more of the anterior lobe dark fuliginoos ; aill the 
transverse sulcations, which aro distinct, marked with black on the sides and the mid- 
dle half of the dorsum ; prosternal spine short, stout, blant, snbconical. Tegmina 
nearly half as long again as the pronotum, ovate-lanceolate, the tip roundly pointed ; 
they are dark brown, with small quadrate, blackish, scattered spots, and many of the 
nervnres yellowish, or brownish yellow, over short distances; wiugs about hair as long 
as the tegmina. Hind legs yellowy the femora dark reddish brown, or blackisli out- 
side, excepting beneath ; above with a basal, an apical, and two intermediate broad 
patches of the same ; apex, excepting lower geniculate lobe, black ; spines of tibiie black ; 
arolium subpyriform, nearly as long as the claws ; abdomen yellow ; all but the apical 
margins of the dorsal segments dark reddish brown, deepening into black. Len^h of 
bo<ly, le.S"""" ; of antennae, 6.5™™ ; of tegmina, 6™™ ; of hind tibiae, 8.5™™. 

1 9 , Northern New Mexico, August and September, Lient. W. L. Carpenter. 
The narrow pale stripes diverging from the summit of the eye backward give this 
a very different appearance from the two following species. 

17. Pezoteitix Marshallii Thorn. — Head light brown, mottled lightly on tbe face, 
heavily on tbe vertex, with brownish fuscous, becoming blackish in a small triangnlar 
median spot at the back of the head, and often in a rather broad arcuate band rnn- 
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DiDg from the middle of the verte^c between the eyes along their upper edge, bat sep- 
arate from it ; eyes moderately large and prominent, the front edge nearly straight in the 
female ; vertex between the eyes broader than the middle of the frontikl oosta in the 9 i 
of about eqnal breadth in the ^ ; fastiginra broadly and shallowly channeledi most deeply 
in the i , with distinct^ and nearly straight lateral carinse, which melt into the edge 
of the ft^ntal coata, the latter distantly punctate thronghout, slicbtly narrowed, and 
scarcely convex at its upper extremity, broadening slightly at the ocellus, which is 
aanken, and followed beneath by a slight, short snloation ; antennie uniform brownish 
yellow. ProQotum above with the posterior lobe nearly flat, the anterior faintly con> 
vex, the whole broadening slightly behind, especially in the female, the posterior bor- 
der convex, with somewhat straight sides, so as to appear almost angulated ; mediau 
carina very distinct, though slight on the posterior lobe, but faint on the anterior lobe, 
and scarcely elevated except at the extreme front ; lateral carinse distinct, except ante- 
riorly, but obtuse, the deflected lobes descending vertically ; both dorsal and deflected 
lobes of the color of the head, the posterior lol^ a little clearer above and the lower 
part of the deflected lobes a little paler ; upper third or more of the deflected lobes 
with a dark reddish brown, fuliginous, or blackish stiipe extending from the posterior 
sulcus forward to the eye, narrower on the head, and there margined above with a 
yellowish line ; transverse sulcations distinct, occasionally marked above with black ; 
prostemal spine stout, conical, very blunt at apex. Tegmina leas than half as long as 
the abdomen, snbfusiform, the tip roundly pointed ; they are dark brown, obscured, 
clouded, and dotted with black, most of tne veins dark castaneous; wings a little 
shorter than the tegmina. Hind femora dull brownish yellow, the outer and upper 
faces with two submedian, rather broad, oblique, and angulate blackish fuscous stripes, 
besides a basal and an apical clou^ of the same; hind tibiss of a warmer vellow, the 
apical half of the spines olack; arolium of same legs yellow, margined with blackish, 
broad obovate, as long as the breadth of the apex oi the hind tiblte ( ^ ), or obpyriform, 
as long as the claw and as broad as the apex of the last tarsal joint ( $ ). Abdomen 
yellow, heavily mottled above with dark reddish brown, deepening laterally into 
black at the bases of the segments ; last abdominal segment of male terminating in a 
blunted point ; anal cerci of male as lonff as the width of the hind femoral genicular 
lobes, slender, straight, tapering on the nasal half, the tip bluntly rounded. Length 
of body, ^, 17""; 9i 25'""' ; of antenna), ^, e-S"^*"; 9f 7.5™"; of tegmina, a, ^, S.S'""" ; 
9 , 7.75«'n ; 6, ^ , 6.5'"'" ; 9 , Q.?™-** ; of hind tibi», i , T""" ; 9 , 9«"». 

4 (^,5 9» 4 immature, Taos Peak, Sangre de Cristo Mountains, Northern New 
Mexico, at a height of 13,000 feet, Lieut. W. L. Carpenter ; also, Northern New Mexico, 
August to September, and Southern Colorado, June 11-20, Lieut. W. L. Carpenter. 

1 have referred this species to P. ManhallH Thom., with some doubt, and therefore 
have described it anew. Specimens from Taos Peak and Southern Colorado seem to dif- 
fer only in the length of the tegmina, those marked a in the table of measurements com- 
ing from Taos Peak and those marked h from Southern Colorado. A single specimen 
from Northern New Btexico ( 9 ) agi-ees wholly in this respect with one from Taos Peak. 
Id. Fezotetiix ttupe/actuaf nov. sp. — Head light brown or yellowish brown, the upper 
half and sometimes the whole head mottled rather heavily, on the top of the head 
very heavily, with brownish fuscous, often becoming blackish in a median band on the 
top of the head, and, less distinctly, above the upper edges of the eyes, as in P. Mar- 
shalHi ; eyes, particularly of the male, large, the iront border nearly straight in the 
female ; vertex between the eyes broader than the middle of the frontal costa in the 
female, narrower than it in the male; fastigiuin distinctly channeled, most deeply 
in the male, with distinct and nearly straight lateral carinse, which run into the outer 
edgea of the frontal costa; the latter distinctly punctate near the edges like the 
whole of the face, nearly equal, but slightly narrower above, the surface flat, with a 
alight, short, narrow sulcation, in ^e upper part of which the ocellus is situated ; anten- 
nae brownish yellow, becoming dusky toward the tips. Pronotum above nearly flat, 
the anterior lobe with scarcely perceptible fullness, and on either side of the median 
carina, at the posterior sulcus, a slight oblique depression ; the whole pronotum broad- 
ens a little and regularly in passing backward, the posterior margin obtusely and 
roundly angulated; median carina distinct though slight on the posterior lobe, incon- 
Bpicooos, exceptinj^ in fronton the anterior lobe, and in the female nearly obsolete ; 
latenil carinse distinct, though not prominent ; surface of pronotum profusely punc- 
tate, almost rugulose behind. Pronotum brownish yellow, darkest on dorsum and pro- 
fusely flecked with darker colors ; upper third or half of deflected lobes with a brown- 
ish fuliginous belt extending from the last transverse sulcus to the eye, narrower at the 
extreme front of the pronotum and on the head ; transverse sulcations distinct, only sel- 
dom, and then but slightly, marked with black ; prosternal spine short, stout, bluntly 
conical, in the male thickened apically. Tegmina fully half as long as the abdomen, 
elongate, snbfusiform, in the male almost linear, the tip roundly pointed, dark browuj 
more or less variegated with yellowish and blackiiih, the small spots showing a ten- 
dency to a longitudinal arrangement; most of the veins light; wings a little shorter 
than the tegmina. Hind femora light yellowish brown, with a pair of conspieuous sub- 



284 

median V>8baped dark brown or blackish bands externally, crossinii: the npper aorfaoe 
transversely ; the extreme base and tip are marked with the same color ; hind tibire yel- 
loW| the spines black to the base ; aroliam as in P. Marshallii. Abdomen yellowish be- 
neath, mostly reddish brown above, deepening into black ; last abdominal se^^ment of 
male terminating with a quadrate, slightly and broadly notched margin ; anal ceici of 
male short, very broad, nearly eqnal, strongly compressed, laminate, the tip broadly 
Toanded, slightly incnrved, so that the outer margin is broadly convex, the inuer 
shallowly concave. Length of body, ^ , l?™" ; 9 1 SO*""" ; of antennae, ^ , 7.5„ra ; 9 , 
T"*"" ; of tegraina, ^ , 7.7""" ; 9 , 8""° ; of hind tibiae, ^ , (0 » 9 1 9.5"™. 

1 ^ , 3 9 , besides many immature, Taos Peak, Sangre de Cristo Mountains, Northern 
New Mexico, at a height of 13,000 feet, Lieut. W. L. Carpenter. 

This species might easily be confounded with the preceding, but is distinct from it 
in the character of the tegmina, the dorsum of the pronotum, and the anal cerci of the 
male. 

19. Pezoteltix plagosus, nov. sp.— Brownish yellow marked with dark brown or brown- 
ish fuscous ; especially noticeable is a medio-dorsal dark stripe, extending from the 
middle of the vertex between the eyes, where it is not half so broad as the vertex, t« 
or nearly to the end of the pronotnm, broadening as it goes, on the posterior half of 
the pronotnm inclosing a median pale line and fading out at the extremity of the pos- 
terior lobe; and also a oroad belt at the npper limit of the deflected lobes in front of 
the posterior sulcus extending forward to the eye and fading inferiorly. Vertex be- 
tween the eyes slightly broader than the frontal costa ; fastigium broadly and rather 
shallowly snlcate, the frontal costa eqnal, narrowly aulcate below the ocellus. Pro- 
notnm broadening slightly posteriorly, the posterior lobe punctate, the median 
carina distinct only on this lobe, and their slight lateral carince moderately abrupt, 
obtuse, the posterior border' obtusely angulated, the angle rounded ; nroBtemal 
spine very short, straight, stout, pyramidal, pointed. Tegmina not mncn shorter 
than the abdomen, obscure brown, mottled with many paler and darker spots 
(due to the color of the veins), mostly arranged longitudinally in the median field ; the 
costal field is broadly swollen near the base, and beyond it the whole wing tapers 
nearly to the rounded tip ; wings well formed, the veins of the apical halt of tbe 

Ereanal field dusky or blackish. Hind femora with two median, angnlate, moderately 
road, brownish fuscous bands, the arc of the genicnlation black ; hind tibiie pale 
dull glaucous, pale at the base, the spines black-tipped. Anal cerci of male broaa at 
base, rapidly tapering on basal compressed conical half, very slender and nearly eqnal 
on the apical half, a little incurved at tip. Length of body, ^ , 18.5™°* ; 9 1 21"™ ; o 
antenufiB, ^ , 8™™ ; 9 1 7.5"™ ; of pronotnm, ^ , 4.76™™ ; 9 , 5™" ; of tegmina, ^ , 11"™ ; 5 , 
11.2™™ ; of hind tibiae, ^ , 9™™ ; 9 , 10.25™". 

1 <r 1 1 9 ) Northern New Mexico, August to September, Lieut. W. L. Carpenter. 

20. Pezoietiix marginaius, nov. sp. — Dull pale olivaceous brown, slightly darker above, 
with a broad black stripe, occasionally obsolescent, extending from behind the eye, 
along the iipper border of the deflected lobes of pronotnm, to tbe posterior transverse 
sulcus ; pleura sometimes marked with black and the abdomen with a lateral black 
band, sometimes continuous and equal, sometimes confined to small triangular spots 
on the segments of the anterior half; hind femora sometimes a little infuscated ex- 
ternally, the genicular lobes sometimes blackish, the hind tibiie rather dark oliva- 
ceous, the apical half of the spines black ; the summit of the head is sometimes 
marked with black in broad median and diverging supraorbital stripes. Face un- 
usually oblique, forming, with the descending fastigium of the vertex, a little more 
than a right angle ; fastigium rather deeply channeled in the male, slightly in the 
female ; frontal costa equal, shallowly snlcate throughout. Pronotnm rather long, tbe 
dorsum equal, with slightly sloping sides, distinct but rather slight and eqnal median 
carina and distinct though very obtuse lateral carinas ; hind border scarcely angulate ; 
prosternal spine rather small, bluntly subconical, inclined a little backward. Tegmina 
a little longer than the pronotnm, simple, but at the extreme tip a little pinched, and 
tapering to a blunt point; wings a little shorter. Hind le^ rather slender, the fe- 
mora compressed. Last abdominal segment of male terminating in a pyramidal point ; 
anal cerci of same straight, rather stout, moderately long, noticeablv but broadly con- 
stricted in the middle, the tip larger than the base, gibbous, the whole scarcely 
depressed, curving slightly down ward beyond the middle. Length of body, ^ , 17"™ ; 9 
(contracted), 14.5™™ ; of antennse, <? , 7.5™™ ; 9 , 6™™ ; of pronotum, i , 4"™ ; 9 , 4.6™" ; 
of tegmina, ^ , 9 , 6™™ ; of hind tibias, ^ , 8.5™™ ; 9 , 9.C™™. 

2 (^ , 4 9 , Southern California, No. 921, H. W. Henshaw ; Fort Tejon, California, 
July 26, No. 905, H. W. Henshaw. 

21. Pezoiettix vivax, nov. sp. — Head large, prominent, yellowish green, mottled with 
brown, which on the summit forms a very broad longitudinal stripe; vortex between 
the eyes as broad as the frontal costa, the fastigium slightly snlcate, the frontal costa 
equal, rather deeply snlcate below the ocellus ; antennse light brown, the basal joint 
unusually small. Pronotum small, equal, compressed, the dorsum flat, the whole so 
much smaller than the head as to give the insect a strangulated appearance, brownish 
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green, mottled with darker and lifchter markings, the lateral cariuie vriLh a yellowish 
stripe and the deflected lobes with a similar oblique stripe descendinj; to the lower 
anterior an^le ; the posterior lobe is profusely punctate, the transverse sulci deeply 
impressed, tne median carina obsolescent, the lateral carinas wholly obtuse, the poste- 
rior margin very obtusely angulate ; prosternal spine not very stout, cylindrical, very 
bluntly tipped, inclined rather strongly backward. Tegraina about as long as the 
pronotnm, slender, short, lanceolate ; wings rudimentary. Hind femora slender, yellow, 
tinged on upper half with brownish and obscurely, narrowly, and transversely 
hifasciate above with the same; hind tibiie glaucous (?), the spines reddish, tipped 
with black ; arolium extremely large. Abdomen yellowish, tinged above with green- 
ish brown, the last segment of the male scarcely upturned, terminating in a blunt 
])oint; anal cerci of male depressed laminate, scarcely longer than the sides of the 
last dorsal segment, gently incurved, tapering on the basal half, scarcely enlarging 
beyond, the tip broadly rounded. Length of body, 18.5"*" ; of antennse, 9.5""» ; of 
pronotnm, 4.25""" ; of tegmina, 4.15"™ ; of hind tibiae, 9"'". 

1 i , Plains of Northern New Mexico, eastern slope, October 14-31, Lieut. W. L. Car- 
penter. 

22. Pezoieltix jueundua^ nov. sp. — Yellow, marked with brownish fuscous ; top of the 
head behind the narrowest part of the vertex a little tumid, marked with an elongated, 
triangular, blackish fuscous dash, through the middle of which runs a yellow line, and 
by a supraorbital arcuate band of a similar color usually broken and terminating Just 
below a narrow, short, yellow stripe behind the upper part of the eye ; vertex between 
the eyes rather narrower than the frontal costa, the fastigium broadening more than 
usual in front of the eyes, and longitudinally, broadly sulcate throughout ; frontal 
costa broad and nearly eoual, broadest just above the ocellus, rather sparsely punctate, 
and at the ocellus very shallowly sulcate, often nearly imperceptible. Pronotum short 
and rather stout, the anterior and posterior halves of the deflected lobes nearly sym- 
metrical ; dorsum with equal sides, the posterior lobe scarcely more than half as long 
as the anterior, the former divided in the middle by a straight sulcus, extending only 
jnst beyond the lateral carineB, and immediately behind this, one-third the distance 
only to the posterior sulcus, by the sinnate sulcus, which passes across the deflected 
lobes ; the whole anterior lobe slightly gibbous, particularly in the female; the median 
carina, which is marked with dark brown and is distinct, thongh slight, on the posterior 
lobe, is here obsolete, represented only by the dark line, sometimes faintly impressed ; 
the lateral carin» are very obscure^ converging anteriorly, and distinguished by a 
narrow, dull, yellow stripe, the rest of the dorsnm and the upper part of the deflected 
lobea being obscurely marked with dusky brown, which, on the deflected lobes, is 
darkest in the sulci ; a distinct longitudinal sulcus, more distinct for its deeper color, 
unites the two percurrent sulci of the deflected lobe in the middle ; anterior border 
marked by a submarginal continuous sulcus, distinct only on the sides; posterior 
border very broadly rounded or snbangnlated ; prosternal spine straight, rather 
blender, snbconical, bluntly pointed. Tegmina subovate, slightly longer than the pro- 
uotnm, the apex roundly angulated, the veins mostly of a light color, the middle field 
furnished with three or four small, quadrate, dark spots in a longitudinal row; wings 
mdimentary ; pleura with an oblique bright-vellow stripe edged with black above the 
Lind coxsB. Outer disk of hind femora marked within the carinse by a large, apical, 
yellowish-brown spot, a very broad, angulate, transverse, median band of the same, and 
a similar basal band, sometimes obsolete or obsolescent, on the lower half; outer arc 
of genicular lobes black; tibiso yellow, the apical half of the spines black; arolium 
either quadrate, rather narrow, longer than tlie claws ( ^ ), or oupyriform, small, but 
little more than half as long as the claws ( 9 ). Abdomen yellow, the sides chafed by 
the femora dark fnscous; the Joints of the abdomen of the female are less compressed 
than usual, and also contracted, and, the appendages being short, it has a peculiarly 
compact appearance ; Joints of the male abdomen normal, the last Joint upturned, the 
apex rounded and entire ; anal cerci of male very broadly expanded at the base, taper- 
log rapidlv and regularly Just beyond the middle, beyond less rapidly, forming a aeli- 
cate, slender, bat bUmtly pointed tip, slightly hooked downward. Length of body, ^ , 
1.5.5"" ; 9 , 17"" ; of antennae, ^ , 6.75"" ; 9 , 6"" ; of pronotum, ^ , 4.1"" ; 9 , 4.75"" ; 
of t-e^mina, ^,4""; 9,5.1""; of hind tibia?, <^,9.25""; 9,10"". 

Tbis species is described from 11 ^ , 10 9 » collected by Dr. Edw. Palmer at San Diego, 
Aguas Calientes and Tighes Station in Southern California. A male and female in not 
so good condition, taken by Dr. O. Loew, near Mojave River in July, No. 870, are larger 
than the average (^ , 19.5"" ; 9 , 18.5""), and have proportionally longer tegmina ( ^ , 
^ 5inm • ^ ^ 6""). Efpecially is this the case with the male; agreeing, however, in all 
otber respects, and having identical anal cerci, there can be little doubt that they be- 
long to this species. 

23. Pezotettix enigma^ nov. sp. — Pale brownish yellow, marked with darker brown 
and. fuscous. Head large, tumid, all the angles rounded, the summit darker, with a 
Aometimes inconspicuous median blackish stripe, broadening from in front backward ; 
vertex between the eyes narrower than ( ^ ) or equal to ( 9 ) the frontal costa ; fastigium 
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very broadly and shallowly sulcate, most distiactly ia the male ; frontal costa broa4 
and eqoal, very faintly pnnctate, with a scarcely perceptible narrow sulcus below 
the ocellats; antennie slightly infascated at the tip. Pronotnm shaped as in the pre- 
ceding species, but more distinctly tumid on the dorsum of the anterior lobe, the mid- 
dle transverse sulcus nearly as close to the posterior sulcus as to the short one in front 
of it, and the posterior lobe fully three-quarters the length of the anterior ; posterior 
margin angularly rounded ; median carina, as in the preceding species, marked in fonn 
like all the transverse sulci ; dorsum mottled with dark brown, the lateral cariD.f 
marked with a more or less distinct narrow yellow stripe ; the anterior margin of tbe 
deflected lobes clear yellow or pallid ; prostemal spine straight, small, conicu, blandj 
pointed. Tegmina rather broad, ovate, overlapping, the tip scarcely proda<^, fally 
naif as long as the abdomen, brownish fuscous, marked with yellow longitudinal veins. 
and flecked, principally along the median area, but also elsewhere, with longitudio&l 
series of subquadrate blackish fuscous spots ; wings a little shorter than the tegmina. 
Hind femora stout and full, yellow, the outer face marked with alternate, narrow, 
angulate, yellow and black stripes, olten fainter in parts than in others, so as to show a 
tendency to transverse bands arranged as in P. Jucundua; outer arc of genicular lobes 
broadly black ; hind tibiae yellow, the apical half of the spines black ; arolinm of either 
sex as m the preceding species. Abdomen yellow, the upper portion iufuscated, the 
middle of the dorsum marked frequently with a series of approximate, subdorsal, 
roundish, black spots, often inclosing white spots nearly as large as themselves, those 
of opposite sides separated only by a slender yellow line; the abdomen of the two 
sexes nas the peculiarities of that of the preceding species, the last joint of the male 
being also entire: the anal cerci of the male scarcely differ from those of that specie.^, 
the slender apex only being a little less suddenly contracted. Length of body, ^ , 
j5,2.5™™ ; $ , 24™™; of antenn», ^ , 9.25n>« : $ , 7.5™™; of pronotnm, ^ 6°*™ ; $ , e/J^* ; 
tegmina, i , 8.25™« ; $ , 10.75«"» ; of hind tibiie, ^ , 12.5™« ; 9 , IS-S"". 
25^, 48$ , Santa Barbara, Cal., July 1, No. 1005, H. W. Henshaw ; Lm Angeles and 
Santa Barbara, July, No. 224, C. J. Shoemaker. 

24. Ptzoiietix picttts Thom. — 1 ^ , 1 9 1 plains of Northern New Mexico, eastern slope, 
October 14-31, Lieut. W. L. Carpenter ; Northern New Mexico, August, September, 
Lieut. W. L. Carpenter. This highly interesting species should be referred to a di:^ 
tinct genus ; it is unique in structure and coloration among the species of this groap 
of Acridians. 

25. Hesperotettix tnridiia (Thom.) Scudd. — 1 ^ , Mojavo Desert, California, No. 829, Dr. 
O. Loew. 

26. Oompkooerua clepsydra Scudd. — A single female of this species, originally de- 
scribed and hitherto only known from British America, was taken in Southern Colo- 
rado June 11-20, Lieut. W. L. Carpenter. 5 ^ were also taken at the same place 
and time, and in Northern New Mexico, August to September, by Lieut. W. L. Car- 
penter. As this sex has not been known, the following description is appended: 
Head pale brownish yellow, exoepting on the summit and sometimes on the cheeks, 
where it is yellowish brown, more or less tinged with reddish ; a pair of moderately 
broad, arcuate, blackish streaks, sometimes obsolete excepting in front, run frora 
the middle of the summit of the eye to the back of the head above the lat^al 
oarinss of the pronotnm; fastigium of vertex depressed, flat, separated from the 
lateral foveolss by a distinct ridge, that of one side meeting the other at a little 
less than a right angle; lateral foveol» distinct, depressed, forming a sligbtlr 
arcuate, oblong parallelogram, at least three times as long as broad, the inner 
extremity rounded; frontal costa a little narrowed above, otherwise nearlj eqnal, 
punctate, sulcate below and for a slight distance above the ocellus; antennio more 
than twice as long as the pronotnm, testaceous, the club black, composed of five or sis 
joints, the middle ones but slichtly larger, though much more depressed, than those of 
the stalk. Pronotnm dark yellowish brown, the lateral carinas as distinct as the me- 
dian carina, arcuate, twice as close together Just in advance of the middle as at the 
posterior extremity, pallid, edged exteriorly and especially in front with black, and 
interiorly on the posterior lobe with the same ; lower portion of deflected lobe with an 
anterior blackish triangle, the longest side facing upward and forward, followed be- 
hind by a slender yellowish stripe, directed a little downward and sometimes edj^e^l 
above with black. Tegmina reaching the tip of the abdomen with the costal field 
broad, pellucid, the nervnles soalanform; the remainder testaceous, with minate 
faint fuliginous clouds in the more or less pellucid middle fleld. Hind legs long and 
slender, the femora generally more or less marked longitudinally with black alons; 
the upper exterior carina. Sides of the abdomen marked with black on the hai^i^\ 
half of each segment. Length of body, 18 "^'^ ; of antennse, 9 nm • of pronotum, 4.1 ' ; 
of tegmina, 12.85 ™"» ; of hind tibiie, 12 """. 

This species seems to be allied to O. clavatas Thom., but differs from the descrip- 
tion of that species in many important particulars. 

27. Oompkocerus navicular nov. sp. — Pale dull brownish yellow, the upper surface 
of the head and pronotnm darker ; summit of the head with a delicate, straight, black 
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line ruDDf Dg from midway between the extreme summit of the eye and the medio-dorsal 
carina to the back of the head, midway between the dorsal and lateral carince, and edged 
within by an entirely i^milar yellowieh or roseate line ; both theae lines scarcely taper 
anteriorly ; there is a slight bat distinct medio-dorsal carina extending from the back of 
the head through the fastiginm, where it is more distinct, to its very tip ; the lateral 
carinie of the fastiginm are equally distinct, and together form a U ; lateral foveolse want- 
ing ; frontal costa slightly narrowed above, otherwise nearly or quite equal, punctate, 
below the ocellus a little sulcate; antenn{e less than twice as long as the pronotum, brown, 
the dub duskier, made up of seven or eight joints, occupying f afly a quarter of the anten- 
naB, fusiform, and in the male distinct. Pronotum with the lateral carinas as distinct 
as the median carina, a little arcuate, only a fifth nearer each other a little in advance 
of the middle, than at the posterior border, pale yellow, narrowly edged within 
throughout and without in the middle with black ; sides of the deflected lobes with an 
arcaate, yellow, black-edged streak extending a little below the middle from the 
anterior sulcus to the hind border. Tegmina extending to the tip of the abdomen, the 
costal field ( ^ ) somewhat expanded beyond the middle, with oblique subscalariform 
nervules, the remainder ( ^ $ ) testaceous, with longitudinal fuscous, subconfluent 
streaks in the middle area ; wings with the apical nervures slightly thickened and 
blackish. Hind femora moderately slender, the upper outer carina more or less edged 
beneath with blackish fuliginons ; tibiie yellow, with spine black on the apical half. 
Length of body, ^ , 14.75""; 9 , 18.5'"«" ; of antennae, <J , 5.5°"° ; 9 1 5.4'°™ ; of pronotum, J , 
3.25°"»; 9, 3.8««°; of tegmina, ^, 10.5™™; 9, 12.5°»; of hind tibte, ^, 8°"°; 9, 9™°*. 

2 iy 19, Sk>uthem Colorado, June H-^ Lieut. W. L. Carpenter; Northern New 
Mexico, August to September, Lieut. W. L. Carpenter. 

This species bears most resemblance, among species known to me, to the preceding, 
from which it is readily dlstingnished by the much shorter antennie, the want of lat- 
eral foveolae on the vertex, and the lesser curvature of the lateral carinas of the pro- 
notum. 

28. DwAosiaurus omatuBf no v. sp. — Pale brown, above darker ; an arcuate row of 
fascons dots from the posterior extremity of the fastigial oarinie to the back of the 
head midway between the dorsal and lateral carinee of prothorax, and a similar 
straight row from the middle of the posterior edge of the eye backward ; fastiginm 
rather deeply sulcate posteriorly with a low median carina, the lateral carinsB prom- 
inent, meeting at an acute angle in front ; lateral foveolsB very distinct, pretty large, 
snbqnadrate, a little longer than broad, the lower edge horizontal ; frontal costa much 
narrowed above, nearly equal below, shallowly but broa<lly and abruptly sulcate 
throughout, and punctuate: antennse dark brown, becoming duskier toward the tip, 
the apical Joints slightly enlarged. Pronotum slightly convex anteriorly, broadly an- 
golated posteriorly, the lateral carinie as distinct anteriorly as the median carina, 
thickened posteriorly, very strongly arcaate, so as to be fully twice as distant at the 
posterior border as a little in advance of the middle, edged outwardly with black on 
the anterior lobe and front part of posterior lobe,^ and interiorly more broadly on the 
front part of the posterior lobe ; deflected lobes, marked with dark colors and especially 
with a Bubcentnu, quadrate, blackish fuliginous spot. Tegmina longer than the body, 
the coetal area subpellucid, the rest testaceous, with a longitudinal row of conspicuous 
fuliginons and blackish fuliginous spots in the median area. Hind femora sparsely 
dotted externally with blackish fuscous along the edges, above showing signs of clus- 
tering into spots, and on the upper surface a median spot crossing the upper carina 
and bordered distinctly with black on the outer side ; there is also an oblique black 
basal streak, and an apical and snbapical fuscous spot ; hind tibite clear pale yellow, 
the spines black-tipped. Length of body, 12.5°'™; of antennae, 5.3™"° ; of pronotum, 2.6™™ ; 
of tegmina, 11.8™™; hind tibiae', 7.1™™. 

1 ^ , Northern New Mexico, August to September, Lieut. W. L. Carpenter. 

In North America, the (EdipodidtB are far more abundantly represented than any 
other group of Aoridians. The present collection is rich in novel forms, and aflbrds also the 
opportunity of continuing my efforts to reduce the known species to symmetrical rela- 
tions. The following table, partly based upon that by StM (Recens. Orthopt., I), has 
accordingly been prepared for the readier determination of the genera; it is intended, 
however, to apply only to the genera mentioned in this paper, and even only to such 
species of these genera as are catalogued. Doubtless, it may have a wider application 
but in its preparation no species were examined but those mentioned below. 
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1 (30) Opposite tegmiDa attiugent when closed. 

2 (23) Median carina of pronotam, with a single submedian incision.* 

3 (12) Mesosternal lobes of female nearly or faUy twice as distant as tbe 

metastemal lobes. 
4 (9) Median carina of pronotum much more elevated than the lateral 
carinas. 

5 (6) Hind border of pronotnm very obtnsely rounded (Edocara. 

6 (5) Hind border of pronotum bent at a right angle or less. 

7 (8) Intercalary vein of tegmina running through the middle of 

the postradial area Chimaroc^hala, 

8 (7) Intercalary vein of tegmina approaching the radial apical] j, 

Arphia, 
9 (4) Lateral carinie of pronotum nearly or quite as elevated as the me- 
dian cariua. 

10 (11) Axillary vein of tegmina free StirtmJeura. 

11 (10) Axillary vein joining the aual vein in the basal half of 

the tegmina PsoloeMo, 

12 (3) Mesosternal lobes of female scarcely or not at all more distant than the 

metasternal lobes. 
13 (16) Median cariua of pronotum very inconspicuous; axillary vein ot 
tegmina uniting with the aual 'without branching. 

14 (15) Tegmina with a close, irregular reticulation on the basal 

four-fifths HadrotetHx, 

15 (14) Tegmina with a close, irregular reticulation on the basal 

fourth only Anamia. 

16 (13) Median carina of pronotnm distinct, sometimes very prominent; 

axillary vein of tegmina free or branching before joining 

the anal .vein. 

17(18) Median carina of pronotum uniform throughout Ckimnula, 

18 (17) Median carina of pronotnm irregular. 

19 (20) Pronotal carina nearly obsolete on posterior portion of 

anterior lobe Hipp%9cu$. 

20 (19) Pronotal carina crested on anterior lobe. 

21 (22) Dark band of wings extending nearly or quite to the 
base D%»9wteira, 

22 (21) Dark band of wings only as broad as, or but little 
broader than, the tegmina (Edipoda, 

23 (2) Median carina of pronotum with a deep secondary incision. [See, how- 
ever, note under 2 (23).] 

24 (25) Summit of head conspicuously rugulose, or furnished with sharp 

transverse carinee Traok^ackp. 

25 (24) Summit of the head with the usual configuration. 

26 (27) Axillary vein joining the anal in the basal half of the tegmina, 

PBinidia. 

27 (26) Axillary vein terminating on the hind border of tegmina. 

28 (29.) Posterior lobe of pronotnm scarcely longer than the anterior, 

Derotmfma, 

29 (28.) Posterior lobe of pronotum nearly twice as long as the anterior 

JVtmero tropin. 
30 (1) Closed tegmina separated by more than their own width Bracky»tola, 

29. Chimarocephala vividifasciata (De Greer). — 3 (^,197 were taken in Southern Colorado, 
June 11-20, and in Northern New Mexico in August and September by Lieut. W. L. Car- 
penter. In the cloudiness of the wings, they agree best with Texan specimens as de 
scribed in my Entomological Notes (IV, 81). The generic name {x^tiapog^ jce^aX^) is pro- 
posed for the species {viridifasciaiaj hrevipennis^ cuBenHs^padfica) placed by me {loc du) 
under Tragooephala ; the latter name, as M. Auguste Sall6 has pointed out to me, being 
pre-occupied in Coleoptera (Dnpont, 1834). 

30. Psoloesaa maculipennU Scudd.-~2 $ , Southern Colorado, August to September, 
Lieut. W. L. Carpenter. 

31 Arphia imorata^ nov. sp. — ^This red-winged species is so nearly allied to A, frigid^ 
Scudd., of the high north, that it need only be compared with it ; the upper extremity 
of the frontal costa of the head has no transverse carina setting off a pair of minute 
frontal foveolse ; the fastigium of the vertex is very slightly narrower. The tegmina are 

* The single species of Hippiacus mentioned below has the anterior lobe slightly im- 
pressed by a transverse sulcus, and in specimens dried after soaking in alcohol such an 
impression may be accidentally intensi^d. In ffadrotettix and Anoonia there is a slight 
transverse sulcus near the middle of the anterior lob^, which in Anoonia, and sometimes 
in HadrotettiXf severs the carina, but so slightly that T have placed the genera in this 
divisiou. 
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slightly narrower and are flecked almost nniformly tlirongbont with fascous dots, 
smaller and a little less freqnent on the apical third; entire inner area pale yellowish 
testaceous ; wings with a transverse band, and base exactly as in A,fngida^ but with 
the entire apex nniformly pellucid, obscured only by the blackish veins. Hind tibiss 
glancons, with a very broad pale yellow annulatiou at the base, and a slight testaceous 
tinge at extreme tip ; the apical half of spines black. Length of body, ^ ,19°^°* ; 9 1 
:il2™™ ; of antennsD, ^ , 8°^™ ; 9 , 7.5™" ; of pronotnm, ^ , 4.5™'"j 9 , 6.25'»" ; of tegmina, 
S , 19""; 9 , 26.5»«>; of hind tibiro, i , 8.8™» ; 9 . IS.S'n™ . 

2^,29, Southern Colorado, J une 1 1-20, and Northern New Mexico, August to Septem- 
ber, Lieut. W. L. Carpenter. I have also received the species from Pecos Kiver, Texas, 
Captain Pope. 

^ Camnnlaatrox ((Edipoda atrox Soudd. ; Camnula iricarinata St&l). A considerable 
number of specimens were taken in Southern California ; at Santa Barbara, June, No. 885, 
C. J. Shoemaker; June 10, Dr. O. Loew; July I, No. 1005, H. W. Henshaw ; in the Mo- 
jave Desert, July, No. 935, Dr. O. Loew ; and on Santa Cruz Island, in June, No. 967, H. 
W. Henshaw. I have also received it from other points in California, viz : from Tighes 
Station, and Julian, in the southern part of the State, Dr. £. Palmer ; and from Santa 
Koea Island, Central California, Nevada, and Vancouver's Island, Henry Edwards, 
esq. This material shows that the species varies greatly in the markings of the teg- 
mina. The nsual distribution of the fuscous spots seems to be the following: the mid- 
dle area is filled with laree, transverse, quadrate spots, separated by rather narrow 
interspaces ; those on the basal half of the wings more or less confluent, particularly 
below. On the outer half, they become smaller and less conspicuous toward the tip, 
and are usually confined to a couple of patches, somewhat curtailed beneath in the 
third quarter of the wing and scattered dots beyond ; besides these, there is, usually, a 
small, oblique, snbquadr^te, dark fuscous spot on the costal border, just beyond the high- 
est point of the costal arch, and near the middle of the same border two or three short 
oblique streaks. Not infrequently, however, all these markings are much reduced, the 
quadrate spots become rounded, and the result may be simply a series of three or four 
subequal, round, fuscous spots in the median area, some scattered dots beyond them, 
and slight touches along the costal bolder ; or there may be a couple of narrow, trans- 
verse streaks at and beyond the middle of the wing, made up of clustered dots, with 
one or two dots beyond, a small, quadrate, longitudinal spot in the middle of the basal 
half of the middle area, and a small spot at the costal arch. 

33. Hippiacua corallipea (Hald.) Scudd. — 1 9} Southern Colorado, June 11-20, Lieut. 
W. L* Carpenter. 

OBDOCARA, {oldiuf /cdpa), nor. gen. 

Allied to (Eddleus, Head large and tumid, the face vertical ; vertex between the 
eyes twice as broad as the frontal costa ; the anterior half of the fastiginm suddenly 
contracted to about one-third its previous width, the lateral carinte prominent : lateral 
foveolffi very distinct, with prominent walls, pretty large, triangular, pointed interi- 
orly ; frontal costa rather strongly contracted above, a little expanded at the ocellus, 
somewhat suloate throughout and especially Just below the ocellus ; e^es rather small, 
not very prominent; antenncB about as long as the hind tibiae, the jomts of the basal 
half a little depressed. Pronotnm small, greatly constricted in the middle, scarcely 
loD^r than the head, the anterior and posterior lobes of nearly equal length ; the con- 
striction is nearly confined to the anterior lobe, which is fumisned posteriorly with two 
deeply-impressed transverse sulci, extending (deeply) a short distance into the de- 
flected lobes, and extending up to, but not traversing, the median carina ; this is of equal 
and slight elevation throughout, and the lateral carlme are present only as a shoulder 
to the flat posterior lobe ; the anterior lobe, on the other hand, is nearly teotiform, and 
its anterior border is full and rounded, expanding slightly upon the surface of the 
head ; posterior border very obtusely and roundly angulatod ; pleura of metathorax 
carinate, especially below. Tegmina extending beyond the abdomen, the costal mar- 
l^in considerably expanded in the middle of ite basal half; the intercalary vein rather 
in(M>nBpicnous, minutely tortuous, dividing the postradial field; axillary vein free. 
Hind femora moderately slender, with sharp, unarmed, superior carina ; interior, apical, 
ciirv'ed spines of hind tibiie subequal. 

34. (Edooara atrangulatumf nov. sp. — Yellowish brown, the face and cheeks palef, and, 
like the top of the head, profusely mottled with small, darker fuscous spots ; antonnie 
pale, the apical third blackish fuscous. Dorsum of pronotnm pallid, the posterior 
lobe, excepting a broad, lateral, pallid stripe along the oarime, reddish brown and punc- 
tate, a quadrate patch of the same color on the upper half of the deflected portion 
ojf the anterior lobe. Tegmina dead brown, the inner edge paler, the rest rather 
sparsely and almost uniformly flecked with small brownish spots ; wings pellucid ; most 
of the veins of the outer half of the front portion black. Hind femora with two 
oblirfue bars of reddish brown, crossing the upper half of the outer face and the upper 
face, the distal one also traversing, not obliquely, the inner face ; a few dots of the same 
color fleck the lower outer carina; upper half of the outside and whole of the inside 
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of the genicular lobes black : tibite pale yellow, fascoua at extreme tip, the apical half 
of spioea black. Length of body, 21.5™"*; of autenun, 11°*°*; of proaotmn, 4.1°'°'; 
of tegmina, 20"*™ ; of bind tibiie, 11.75™°*. 
1 $ , 7 pnpce, Soathem Colorado, Jane 11-20, Lieut. W. L. Carpenter. 

STIRAPLEURA (oreipa, nXevpi), nor, gen. 

Allied to the preceding. Head moderately large, the face vertical ; vertex between 
the eyes rather broader than the lower extremity of the frontal costa ; fastigiom de- 
pressed, with very high and sharp bounding- walls, which are parallel through most of 
their course, incline slightly toward each other as they disappear jMwteriorly, and 
bending sharply in front meet at a right angle ; lateral foveolse rather large and dis- 
tinct, with high walls, the posterior at right angles to the inferior and bnt little shorter, 
the other portion of the wall forming a sharply arcuate hypothennse of the triangle ; 
frontal costa strongly compressed above, expanding to near the ocellus, then psraTlel, 
and below the ocellus again expanding, thronghont snlcate ; eyes of medium size, not 
very prominent; antennje ( 9 ) slightly depressed, short, scarcely reaching the tip of 
the pronotnm. Pronotum small, slightly constricted in the middle, the posterior 
slightly longer than the anterior lobe, the dorsum nearly flat, the median carina undi- 
vided on the anterior lobe, equal and slight throughout, the lateral cartnte similar bnt 
strongly arcuate ; posterior margin Ijeut at slightly more than a right angle, the angle 
rounded ; pleura of metathorax with a distinct sharp carina on the outer faoe, extend- 
ing from tne edge of the coxsb close to the edge of the closed tegmina. Tegmina ex- 
tending beyond the tip of the abdomen, the costal area slightly expanded at the end 
of the basal third, the intercalary and axillary veins as in (Edocara; win^ rather 
ample. Hind femora moderately slender and short, scarcely reaching the tip of the 
abdomen, with superior carina unarmed. 

35. SHrapleura decussaia, nov. sp. — Wood-brown above, paler below ; face and month 
parts tinged with yellow, the former flecked with reddish brown ; antenns yellowish 
brown ; ^hind the eye a broad, dark band, expanding posteriorly, deepening into black 
above and edged with pallid yellow, extends to the pronotnm. Lateral carines of pro- 
notnm a little paler than the disk, especiallv on the posterior lobe, where a distinct 
vellowish band follows its interior border, edged on either side by velvety black, fol- 
lowed by reddish brown ; more or less of the velvety black follows the inferior edge of 
the carinfB anteriorly and the anterior and posterior borders of the deflected lobes; 
are distantly dotted with it ; on the anterior section of the deflected lobe next to the 
lateral carinee, the dark-brown postocellar band continues; just below it are some 
short longitudinal mgie, and across the middle of the deflected lobe a second dark- 
brown band extends horizontally and a little arcuate, inclosing Just behind the 
middle a small crescentic yellow spot. Tegmina dotted rather profoaely, excepting 
at the extreme tip, with small, unequal, fuscous spots; wings pellacid, most of the 
veins in the apical half of the expanded wing black. Hind femora, with basal, median, 
and post-median dark-brown streaks on tne upper half of the outer surface of the 
wing, growing more oblique apically, and connecting on the upper face with more dis- 
tinct, trian^Iar, transverse blotches, with darker edges, the inferior outer carina dotted 
with blackish fuscous ; hind tibia) yellow, a little inrnscated at extreme tip, the spines 
black on the apical half. Length of body, 19"*™; of antenna't, 5.5"*™; of pronotnm, 
3.5™™; of tegmina, 16™™; of hind tibi», 9.2™™. 

1 9 , Southern Colorado, June 11-20, Lieut. W. L. Carpenter. 

3G. Pklibo9tr&ma parrumj iioy, Bp. — Dull brown; the face infnscated; antennie pale 
yellowish brown, a little infnscated at the extreme tip. Pronotnm with the same 
dark markings as in P. pichim Bcndd., the posterior margin with the angle a very littie 
less rounded. Tegmina scarcely reaching the tip of the abdomen, pale cinereons, with 
four large, equidistant, rounded, triangular, fuscous spots, darkest on the edges, seated 
upon the ninar veins, the middle ones larger than the outer; wings hyaline, the veins 
at the apex blackish. Hind legs as in P, pictum. Length of body, 14.5™™; of antennie. 
9*""' ; of pronotnm, 3.5™™ ; of tegmina, 9.5™™ ; of hind tibisB, 8.b™™. 

1 ^ , plains of Northern New Mexico, eastern slope, October 14-31, Lieut. W. L. Car- 
penter. 

This species closely resembles the one formerly described under the name of P. 
pictum, bnt differs strikingly from it in the shortness of the tegmina and Tring, 
which in P. piotum reach far beyond the tip of the abdomen ; in both, though it is not 
mentioned in the description of either species, the tegmina have a longitudinal series 
of equidistant fuscous points Just above the radial veins. The genus resemble more 
closely (Edaleus Fieb., than Psinidia Stal, to which I compared it, and, like aevenl 
crenera in its vicinity, bnt x>6rhaps more than most of them, bears a strikinj; resem- 
blance to the Stenobothri, 

37. (Edipoda venusia St&l.— 2 (^,19, Santa Cruz Island, Cal., June, No. 853, J>t. O. 
Loew ; Los Angeles and Santa Barbara, Cal., July, No. 224, C. J. Shoemaker. 

To this species with little hesitation I refer one of the specimens obtained on Santa 
Cruz Island, although it differs in some points from another si>ecimen from that island, 
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and from those received from the oeighborinn^ main (the above and San Diego, Dr. £. 
Palmer), particularly in the narrowness of the dark mesial band of the hind wings, 
which nowhere even appears to meet the hinder margin, and in the obscurity of the 
marking of the tegmina. 

One specimen from Los Angeles has one antenna shorter than the other, and both much 
shorter than nsnal, although not broken ; they were doubtless injured in early life and 
reproduced in an atrophied form; the apical joint of the longer antenna Is half 
divided beyond the middle. 

i>t2iVs limitation of the genns (Edipoda, in his Reoensio Orthopt., I, forces us to 
consider GryUus cofrahaoeHa Linn., as tne type, and not, as stated by Thomas, (Edipoda 
Carolina {BuTm.). On this basis the genus is bnt feebly represented in the United States, 
and by species which differ considerably from the type. The nearest ally to (Ed, cam- 
hiK^ens is the species just recorded, in which the intercalary vein is much more closely 
approximated to the radials, the anal vein is connected with the axillary only by one 
uf its branches, and the apical fourth of the tegmina is free from the intricate network 
of the middle of the same; the pronotal carina is also much more elevated anteriorly. 

Next in position to this group, in their relation to the true (EdipodcPj are, in this coun- 
try, (Edipoda Carolina (Burm,) and (Edipoda trf/aflcia/a (Say), which are also included 
iu the genus by St&l. The points wherein they differ, and upon which distinct genera 
should be based, will be given under the generic names DissosUira and HadrotetliXf 
next following. 

DI8S0STEIRA (diaaS^, arelpa), nop. gen. 

This genus, of which Gryllus caroUntu Linn, is the type, differs from the true CEdi 
poday as represented by Oryllns carulescena Linn., in the following points: The head is 
more prominent, the vertex being elevated and tumid ; the antennsQof the male do not 
thicken before, and taper at, the tip ; the front of the fastigium terminates, as in Trimero- 
tropiSf by an angnlate depression, and not by a straight transverse ridge; the vertex is 
somewhat broader between the eyes, and the latter in the male are rounder. The enlarge- 
ment of the pronotnm is wholly confined to the posterior lobe; the median carina is 
greatly elevated, and that of the posterior lobe much arched ; the metasternal lobes of 
the male are scarcely less distant than the mesost^mal lobes. The tegmina are freer 
from the fine network of veins over a much larger part of the apex ; lul the veins are 
more prominent, and the anal vein is free from the axillary ; the anal area of the 
vrings is deeper, nearly or quite reaching the tip of the abdomen ; the species are all 
insects of large size. 

In very many of these points it will hardly fail to be noticed that this gronp approaches 
much more closely the American than the gerontogeic section of (Edipoda, (Edipoda 
ncbra9censi8 Brun. and the following species also belong to this genus. 

;^. IH9ao9ieira longipennis ((Edipoda lowgipennis Thom.).— 1 ^ , plains of Northern New 
Mexico, eastern slope, October 14-31, Lieut. W. L. Carpenter. 

HADROTETTIX {adpdct rirTi^), nov. gen. 

This group agrees with the tvpical (Edipoda in the general structure of the tegmina, 
but differs in the oomparative length of the anal area and the point of junction of the 
atial and axillary veins, and offers several other points of contrast; the whole body is 
Htonter; the lateral foveolte of the vertex are obsolete; the antennsB are uniform in 
size throughout in the male, and in both sexes are longer and much stouter. The hind 
lobe of the pronotnm is slightly tumid, the median carina nearly obliterated (in which 
it differs strikingly from Disttoateira), and the lateral carinte obtuse ; the metasternal 
lol)es of the males, instead of bein^ only half as far apart as the mesosternal lobes, are 
very nearly as far apart, much as in the females in both genera ; the inferior carina of 
the hind femora is also much broader. 

'J&. Hadrotielix irifaBciains ((jhryllus frt/a«cki/i(« Say). — , 1 9) Northern New Mexico, 
August to September, Lieut. W. L. Carpenter. 

TRACHYRHACHYS (rpaxk, p&x^g), nw. gen. 

Allied to Drilophidia StAl. Head pretty large, broadening very slightly below ; sum- 
111 it more or less rugose ; the space between the eyes equal to the width of the eyes ; 
the quadrate fastigium bonuded by sharply-elevated carime, which run parallel to each 
other at the sides, bnt in front suddenly incline toward each other, but do not 
lueet, leaving a deep sulcus between their separated tips ; the fastigium is deeply 
<l«M>re88ed ; lateral foveolie rather large, triangular, deeply hollowed ; frontal costa 
Bnlcate throughout, expanded slightly at extreme summit between the lateral 
fuveoliB, just oelow it constricted^ expanding again slightly at the ocellus, below 
^-bich it is again, though very slightly, constricted, and then expands: eyes small, 
moderately prominent : antennee slightly depressed, a little shorter ( $ ) than the hind 
t i biiB. Pronotnm moderately small, the posterior lobe a little longer than the anterior, 
the disk rugose, the median carina moderately high, equal, compressed, on the anterior 
lotie severed behind the middle, and the portion between the two sulci accompanied by 
closely-approximated, nearly as elevated, more or less irregular, subdorsal carime, some- 
tiiiies connected by a ridge with the median carina; posterior border rectangular; 
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aDterior border slightly produced aod an^late. Tegmioa straight, the intercalary 
vein traversing the middle or near the middle of the postradial area, the axillary con- 
nected at its tip with the anal vein. Hind femora broad, rather short, the npper and 
lower cariniB elevated, the former suddenly decreasing near the middle of the apical 
half of the leg. 

The callosities of the head and pronotam, and the s tract nre of the hind femora, sepa- 
rate this ^bos from any other American group known to me. T. corotutia Scadd., 
may be considered the type. 

40. Trachjfrkachifs aspera, nov. sp. — Summit of the head between the middle of the 
eyes and backward famished with many parallel approximate aeries of transverse 
rngae, divided longitudinally by a pair of slight and inconspicnoas subdorsal salca- 
tions ; fastigium with a very deep median transverse snlcation, in front of the middle 
of which is a minute tubercle; frontal costa deeply sunken between the lateral foveoloe; 
sulcus below this uninterrupted ; whole head profusely punctulate. Subdorsal carioie of 
the posterior portion of the anterior lobe of pronotnm regularly crescentic, opening 
inward, posterior margin of the pronotnm sharply angled. Light yellowish brown ; 
summit of the head fuscous ; a dark fascous stripe crosses the eye fri>m the lateral 
carinad of the face to the back of the head, broad and directed downward in front of 
the eye, slender and horizontal behind it ; the lower posterior corner of the cheeks are 
also dusky, and the middle of the iace is more or less obscured with it ; basal half of 
the antennaB of the general color, beyond deepening into dark fascous. Pronotnm 
more or less infnscated, especially on the posterior lobe and on the subdorsal carina? of 
the disk, the anterior lobe next the ocellar stripe of the head, and the neighborhood of 
a short, rather broad, oblique dash of yellow on the lower posterior part of the deflected 
lobe. Tegmina just reaching the tip of the abdomen, flecked with fuscous, mostly col- 
lected into median, post-median, and costal spots on the anterior half of the tegmioa, 
the latter in the middle of the basal half, the lower apical third snbhy aline ; wings 
hyaline (perhaps faint yellow on the basal half), with an arcuate, moderately broad, 
fuliginous belt, traversing the middle of the apical two-thirds, in the preanal area send- 
ing a broad, tapering shoot almost to the base, and accompanied by a few dusky fieck- 
ings at the apex, and a blackish fuliginous costal stigma, nearly half as long as the 
wing, from the middle of the wing outward. Hind femora with very obscare, broad, 
oblique, basal, and median brownish stripes on the outer face, and, on the upper face, 
basal, median, and iiost-medlan, darker, oblique, reversed blotches, edged with blackish ; 
hind tibiiB yellowish, with a broad, apical, dark fuscous cloud ; apical half of the spines 
black. Len^h of body, 23°"" ; of antennae, b*^^ ; of pronotnm, 4.5"™ ; of tegmina, 
16.7'"'" ; of hind tibiw, 9.5"'™. 

1 $ , plains of Northern New Mexico, eastern slope, October 14-31, Lieut. W. L. Car- 
penter. 

41. Trachyrhcuihys coronato, nov. sp. — Fastigium of the vertex bounded behind as well 
as in front by an oblique extension of the lateral carinse, which fork at the posterior 
limit of their parallel course; behind this the summit of the head is furnished with 
moderately conspicuous, oblique mgie parallel to the posterior bounding ridge of the 
fastigium, the anterior set broken into tubercles : middle of the fastigium with a trans- 
verse, bent carina, as high as, and parallel to, the anterior bounding ridge of the same ; 
behind the middle of the lozenge-shaped space posterior to it is a tubercle; the carioae 
of the frontal costa extend briefly into the front of the fastigium ; in the middle of the 
expanded portion of the frontal costa, between the lateral foveolse, is a slight longitudinal 
tubercle, and next the npper edge of the ocellus a transverse ridge breaking the sulcus. 
The subdorsal carinas of the posterior portion of the anterior lobe of the pronotum are 
irregular in height and direction, but in general their highest point, with the slight 
elevations of the median carina on either side of the anterior sulcus, form a sort of 
quadrilateral ; the rugosities of the disk of the pronotum are more elevated than in the 
Ijreceding species, and more or less confluent, forming sharp, tortuous carinae ; poat-erior 
margin of the pronotum slightly sinuous on the sides, the angle rounded. Pale 
cinereous, the markings of the heiad, thorax, and hind femora much obliterated by 
the mode of preservation of the single individual before me, but apparently as in the 
preceding species, excepting that the yellow dash on the deflected lobe of the pronotum 
IS near the center of the lobe, short, small, and horizontal, with a dusky qnadrate cloud 
above it. Tegmina extending much beyond the tip of the abdomen, cinereous, pro- 
fusely sprinkled with large, roundish, dark fuscous patches, edged with black ; in the 
costal area are Ave snch equidistant spots, the innermost next the base a mere dot, 
the next united to the basal spot of the median area, the inner edge of the third and 
largest lying Just beyond the costal angle ; the median area has seven or eight snch spot^ 
equidistant, growing larger until close to the tip, the second and third from the l>ase 
roundish, those beyond triangular or trausvers^and less distinct ; the ulmar veins are 
yellowish, and below them is a basal cloud and a post-basal, rhomboid, pale fascous 
spot; wings pale yellow at base, hyaline at tip, with a pretty broad, blackish faligi- 
nous, arcuate band extending across the wing and curving next the border to the anal 
angle, its inner border crossiug the middle of the win^ ; it sends a broad, tapering, 
rather abruptly terminating shoot half-way to the base in the preanal area, and jui^t 
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beyond it on the costal margin is a whitish stigma extendin^r nearly half-way to the 
tip of the wing ; veins at apex hlaok. Length of hody, 24'^'° ; of antennce, 9.25™™; of 
pronotnmi 4.6™™ ; of tegmina, ^Q-S*"™ ; of hind femora, 10""". 
1 9 , Northern New Mexico, Angnst to Septemhor, Lieut. W. L. Carpenter. 

42. Pnnidia sulo^fronSy nov. sp. — Very pale cinereous ; upper half of the head, but 
especially the summit, sprinkled with blackish fuscous dots, and behind the eye a 
short, rather broad, longitudinal fuscous bar; summit of head much depressed be- 
tween the eyes, and scarcely so broad as their width when seen from above ; antennje 
of male scarcely as long as the hind tibii^, fuscous on the apical half. Median carina of 
pronotnm not very elevated, nearly equal, the posterior portion of the anterior lobe 
very short, transversely corrugated; posterior lobe transversely rugose and punctate; 
tbe*^lateral carinte with a narrow, blackish, fuscous stripe, in continuation of that on the 
head, the deflected lobe with an anterior, mesial, quadrate, blackish fuscous patch. 
Tegmina extending much beyond the tip of the abdomen, flecked with blackish dots at 
the extreme base, especially on the costal and anal fields, beyond with two large quad- 
rate, blackish fnscons, costal patches, infringing a little on the median field, one in 
mid-wing, the other in the middle of the basal half; the apical half of the tegmina are 
nearly pellucid, especially in the middle field, with hoary veins ; but it is flecked with 
a few dark fuscous dots, mostly clustered into minute equidistant spots, near, but not 
upon, the upper and lower borders ; wingg pellucid, the base suffused very faintly with 
lemon as far as the arcuate belt, which crosses the middle of the wing ; the belt is 
moderately broad, reaches the lower border, but does not extend far toward the anal 
angle, and in the preanal area sends a rather slender tapering shoot nearly half-way to 
the base ; all the veins and cross- veins of the wing are yellowish white, excepting at 
the extreme tip and next the costal margin, where they are black ; the uppermost 
ra<lial of the anal field is also black. Length of body, 18.5™™ ; of anteonte, 9.75™™; of 
pronotnm, 3.8™"' ; of tegmina, 21.5™™; of hind tibice, 10"'™. 

1^, near Mojave River, Southern California,July, No. 870, Dr. O. Loew. In several 
particalars, but especially in the brevity of the autennw, this is rather an aberrant 
member of the genus Psinidia, 

DEROTMEMA, (Sfjp6gj Tfi^i,a)y nor. gen, 

Closdly allied to Psinidia, Head of moderate size, the face a little oblique, sharply 
ridged, the eyes large, globose, very prominent, farther apart above than twice the ex- 
treme width of the basal joint of antennae ; fastigium of vertex very deeply channeled, 
with exceedingly high, sharply-compressed, lateral carlnse, which, as soon as they have 
left the edge of the eyes, bend toward each other at an acute angle, closely approxi- 
mate, and continue distinctly down the face as lateral raised edges of the frontal 
co«ta; summit of bead with a slight median carina, which at the extreme front of the 
fastigium divides and strikes against the lateral 'carime ; directly at this fork com- 
meoces a deep sulcus, which unites uninterruptedly with that of the frontal co^a ; 
this costa, expanding a little at the ocellus, again contracts slightly, and then expands 
greatly ; the lateral carinas of the face equally prominent with, and parallel to, the 
borders of the frontal (^sta ; antennie very long, depressed cylindrical, with elongated 
joints. Pronotnm much as in Piinidia^ the median carina quite the same ; surface of 
disk rugose, the posterior border rectangular. Tegmina reaching beyond the tip of the 
abdomen, straight, the costal shoulder rather prominent and angular ; the intercalary 
vein is prominent, and runs along the middle of its area ; the axillary vein is free, 
though occasionally united at its tip with the anal vein by a cross-nervnro ; meso- and 
metasternuni about equally distant in the male. Hind femora extending beyond the 
tip of the abdomen, rather slender, the cariuie very moderate ; arcuate, apical, inner 
spurs of hind tibia? equal. 

43. Deroimema cupidineumy nov. sp. — Cinereo-fuscous, darkest above ; a slender, black 
baod unites the middle of the eyes in front, directly above the base of the antennse ; a 
similar black or blackish stripe unites the middle of the eyes above, on the summit, 
traversing the fastigium ; besides which, there is a more or less distinct, median, longi- 
indioal, black stripe on the summit, and an arcuate black stripe back of the upper part 
of the eye ; antennsB pale toward the base, blackish fuscous toward the tip, and, ex- 
cepting at the tip, the alternate joints paler, giving them an annulate appearance. 
Posterior portion of anterior lobe of pronotnm with subdorsal crescenfcic carinte, much 
as iu TraekyrhachyB aspera; posterior edge of pronotnm dotted with black ; center of 
deflected lobes with a small, quadrate, black spot. Tegmina with the middle field 
nearly immaculate, the others with blackish inscons spots linearly arranged, most 
abnndant and most distinct on the basal two-thirds; wings lacteous at base (yellowish 
in life T) with a rather strongly arcuate, moderately broad, blackish fuliginous band, its 
iDoer edice crossing the middle of theVing, extending along the lower margin half- 
-way to the anal angle, and in the preanal area sending a moderately broad, long, taper- 
xofH shoot more than half-way to the base; the band is slightly obsolescent along the 
nlnar veins; the apex of the wing is pellucid, with blackish cross-veins, often edged 
iieitb a fuliginous cloud, especially on either side of the ulnar vein apically. Hind 
femora with ftbint fuscous basal, median, and post-median blotches on the upper surface, 
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and a few dusky dots along tbe iDferior outer carioa; Liud tibiie pale reddish, (?) the 
spines tipped with reddish fuscous. Length of body, 13°""; of autenuie, 10.5°""; of 
pronotunj, 3»°™ ; of tegmina, 15.75™°* ; of hind tibiee, 8™™. 
2 ^ , Northern New Mexico, August to September, Lieut. W. L. Carpenter. 

44. Trinierotropis obscura^ no v. sp. — Pale brownish cinereous, the nnder surface and 
mouth-parts paler; head dotted profusely, pronotum less profusely, with blackish 
specks ; an inconspicuous dusky stripe behind the middle of the eye ; antenna? nearly as 
long as the hind tibite, annulate with pallid and fuscous. Deflected lobes of pronotum 
with a very small blackish or fuscous, central, longitudinal bar. Tegmina sprinkled 
profusely witli blackish fuscous dots, partially collected into three, equidistant, indis- 
tinct, dusky clouds, the middle one in the middle of the wing ; wings pale yellowish at 
base, beyond the middle with a very broad iusco-f uliginous baud, iu the preanal area 
sending a broad, tapering, rather bluntly-terminating shoot more than half-way toward 
tbe base; the inner margin of the band otherwise scarcely arcuate, at the lower mar- 
gin scarcely extended toward the anal angle; apex of the wing faintly fuliginous, the 
veins blackish. Hind femora with exceedingly faint, dusky, broad, transverse, obliqne 
bauds on the out-er face, made more distinct ou the upper surface by a sprinkling of 
black dots, which aIt»o mark the inferior outer aud inferior carina^. ; hind tibise of the 
color of the femora, infuscated at tip, the spines black, excepting at base. Length of 
Ixidy, 27°"»; of antenna;, 12"""; of pronotum, 6.5"^"; of tegmina, 29°'°» (f); of hind 
tibite, 13'"°». 

1 $ , Northern New Mexico, August to September, Lieut. W. L. Carpenter. 

This species in its coloration, and especially iu the broad band of the wings, has much 
the aspect of au Jrphia, The single specimen obtained is somewhat mutilated, but it 
is so distinct from any species known to me that I venture to describe it. 

45. Trimerotropispseudqfaaciata^now sp. — Brownish cinereous, more or less dotted with 
fuscous, the middle of the deflected loues of' the pronotum with a quadrate, blackish 
spot, followed beneath by yellowish ; autennse more or less distinctly annulate with fas- 
cons. Tegmina extending far beyond the tip of the abdomen, with two transverse, 
blackish, fuscous bands, one median, the other in the middle of the basal half, 
tapering anteriorly, the inner edge of the inner one usually distinct, and always 
followed basally by a profuse sprinkling of fuscous dots; apical two-fifths similarly 
sprinkled, but with slightly larger quadrate spots, often irregularly clust^ed into spots, 
uearly or quite as conspicuous in the middle area as toward either border ; wings very 
pale yellow at base, beyond pellucid, with a faint, slig[htly irregular, subarcuate, mesial 
band, made up altogether of the darkening (to blackish fuliginous) of the veins of this 
portion, aud occasionally by a slight smokiness of tbe neighboring cells ; the veins of 
the apex of the wing are again darkened, though not to so great an extent. Hind 
femora with three obscure, brownisl\, transverse, oblique belts on the outer face, sparsely 
sprinkled with blackish dots, becoming more distant, though still not very conspicu- 
ous, on the upper face ; hind tibite yellow, fully one-half of the spines black apioallv'. 
Length of body, <J , 20 "•"; $ , 24 ™°» ; of anteume, «y , 8°"° ; 9 , 10™™ ; of prouotnm, <J , 
4°'°'; 9,5.4™n»; of tegmina, <if , 21.25'"«"; 9»27°»"; of hind tibigp, ^ , 9.25°»°» ; 9 , 12.2"»'". 

1 ^ , Santa Cruz Island, No. 653, June, Dr. O. Loew. I have other specimens ( (^ , 9 ) 
collected by Dr. £dw. Palmer, at San Diego, Southern California, in July. 

[This species should not be confounded with a hitherto undescribed species from 
Tighes Station aud Julian, Southern California, collected by Dr. Palmer, which I have 
marked in my collection as Trimeroiropis Juliana. This latter sx>ecie8 has the transverse 
bands of the wings formed of a rather faint fuliginous shade in the cells, than which 
the veins are scarcely darker ; tbe contrast of colors upon the tegmiua is greater, and 
the large dark spots are, if anything, broader next the costa, and certainly as distinct 
there as anywhere ; the inner margin of the inner bar is nearly lost in the flecking of 
the base, and the spots of the apex of the tegmina are wholly or almost wholly con- 
fiued to the upper and lower margins. The hind tibiae have also a distinct, dark, basal 
annulus, and, finally, the median carina of the anterior lobe of the pronotum is not so 
elevated. In other resxMicts, the two species can scarcely be distinguished ; and one of 
the San Diego specimens of T. pseudofasciata approaches T, Juliana in having the cells in 
the banded area of tbe wings almost wholly fuliginous; but the veins, on the other 
hand, are so conspicuously darker than the fuliginous membrane that the resemblance 
is not so great as it otherwise would be ; and, in other respects, the specimen conforms 
to the type of T, pseudofasdata. The two species agree in size.] 

ANCONIA, (&yxo)j nov, gen. 

Head rather small, unusually smooth ; space between the eyes above equal to twice 
the extreme width of the basal joint of the aatenme ; fastigium nearly flat, a little 
transversely sulcate between the middle of the eyes, the lateral cariufe somewhat ele- 
vated but blunt, bent slightly inward and less elevated beyond the eyes, continnoow 
with the outer margins of the flat frontal costa ; the latter is as broad above as tbe 
basal joint of the antennoB, expands a little just above the ocellus, below which it con- 
tracts (in the 9 to nearly half its greatest width), and remains of the same width 
nearly to the clypeus; in this contracted portion, it is sulcate; lateral foveola) fla^: 
lateral ocelli very large ; eyes large, ovate, very prominent ; antennae moderately short. 
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inconspicuously enlarji^ed on apical third. Pronotum expanding much, and almost uni- 
formly toward the hinder extremity, the two lohes about equal, the anterior subcylin- 
drical, the posterior nearly flat, with rather prominent but perfectly blunt lateral car- 
iuse, the median carina scarcely visible on the posterior lobe, obsolete on the anterior 
lobe; anterior border minutely, notched in the middle; posterior border obtusely 
angled, the angle rounded ; deflected lobes almost longer than broad ; mesosternaland 
metasternal lobes equidistant in both sexes. Te^imiua very long and straight, with 
slight costal shoulder, the intercalary veiu traversing nearly the middle of Its area, the 
axillary uniting at its tip with the anal vein in the basal half of the wing. Hind 
femora very slender, but scarcely extending beyond the tip of the abdomen ; none of 
the carina? elevated. 

This genus has the general aspect of Trimerotropis^ but differs from it in nearly all its 
structural features. It has not a few x>oiuts of resemblance to Hadrolettix, but can 
hardly be placed near that genus. 

46. Anconia integral nov. sp. — Apparently greenish yellow in life ; apical half of an- 
tenmv faintly in fuscated ; head and most of anterior lobe of pronotum smooth, the 
posterior lobe profusely pnnctulate. Tegmina rather uniformly flecked with small, 
obscure, sometimes very obscure, fuscous spots ; wings hyaline; the costal margin with 
a pallid stigma near the middle of the apical half of the wing, some of the veins near 
the apex infuscated. Hind femora pallid or hoary externally, sometimes with faint 
pre-median and post-median dusky bands, the edges of the geniculations testaceous ; 
hind tibi(« pale yellow, the apical half of the spines reddish changing to black. Length 
of body, '^ , 19"*™ ; $ , 32"'"» ; of antennie, ^ , tf™" ; 9 , 10"™ ; of pronotum, ^ , 4"»" ; $ , 
G.5™» ; of tegmina, ^ , 22™«° ; $ , 32"™ ; of hind tibiae, ^ , 10.5™™ ; 9 , 16™™. 

I (f , 1 9 1 Mojave Desert, Southern California, No. 829, Dr. O. Loew. 

47. Acrolophitus hirlipes (Say) Thom. — 1 pupa, Southern Colorado, June 11-20, Lieut. 
W. L. Carpenter. 

48. BrackijBtola magna (Gir.) Scudd. — 7 <y , 6 9 » Northern New Mexico, August to Sep- 
tember, Lieut. W. L. Carpenter ; plains of Northern New Mexico, eastern slope, Octo- 
ber 14-31, Lieut. W. L. Carpenter. 

49. Teitix acadicus {Tettigidea aoadica Scudd.).— 1 <^, 1 9 1 1 immature. Northern New 
Mexico, August to September, Lieut. W. L. Carpenter. Thisspecies hasonly been known 
hitherto by a single specimen from the Lake of the Woods, British America. By some 
oversight, it was placed by me in Tettigidea, 

MANTIDES. 

.50. StagmomantiSj sp. — A single pupa of some species of this genus was brought 
from Colorado River, California ; it was taken July 20, by W. Sommers, No. 86i. 
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Appendix H 10. 

ifkw species of coleoptera, collectei> bt the expeemtioxs for geographical 
surveys west of one hundredth meridun, in charge of lieut. geo. x. 
wheeler, united states engineers, by john l. leconte, m. d. 

CBEMASTOCHILUS, Knoch. 

1. E. T^hetleri. — Brownish black, not shining; head feebly pnDctared, much dilated in 
front, broadly truncate ; side angles ronnded. Prothorax sabqnadrate, a little wider 
behind, sinnate on the sides ; front angles acnte, incnrved, and densely hairy on the 
inner side; hind angles ronnded, expanded posteriorly; middle thini of disk de- 
pressed, covered with large, shallow pnnctares ; lateral thirds separated by a shallow 
impression, more distinct near the base and tip, very sparsely punctured, father shin- 
ing and quite smooth behind the middle. Elytra with large^ shallow, elongate pnuc* 
tnres as usual ; humeri shining ; mesothoractc epimera not visible from above in conse- 
quence of the posterior expansion of the hind angles of the prothorax. Tibia' com- 
pressed ; front pair with two approximate teeth ; middle pair with two distant teeth 
besides the apical one ; hind pair with a small acute denticle about the middle; tarsi 
compressed, hind pair two-thirds as long as the tibite. Beneath feebly punctured, pn- 
besceut with brown hair ; mentnm deeply concave, subtrian^lar, bisinnate behind, 
with the side angles produced and rounded ; hind margin feebly notched at the mid- 
dle. Length, 10.6'"" = 0.4*2 inch. 

Northern New Mexico, Lieut. W. L, Carpenter. In the division of the disk of the 
prothorax into three parts, this species seems to be related to C Baueius, The dividing 
groove is, however, not well defined, and in other respects there is no resemblance. 
The form of the mentum is quite peculiar, and in a group where specific differences 
are of less magnitude would warrant the establishment of a separate genus. 

PLECTRODES, Horn. 

2. P. Carpenieri. — Brown, clothed above with dense, short, pale pabescence, with long 
hairs intermixed on the head and prothorax. Clypeus slightly broader in front; side 
angles broadly ronnded; front margin snbsinuate, narrowly reflexed. Prothorax with 
the sides much less rounded than in P. puhescens. Body beneath and legs clothed as in 
that species with very long hair ; abdomen densely covered with very ^ort, appressed 
pubescence. Length, 21'"™ = 0.83 inch. $ clypeus less prolonged, with the margin more 
widely reflexed ; club of antennae small ; last joint of maxillary palpi smaller than in 
^ , and tarsi a little shorter. 

Los Angeles and Mohave Desert. Differs from P. puhescensy Horn (Trans. Am. Eot. 
Soc, 1, 167), only by the characters mentioned above. It is a curious fact that all the 
specimens of that species collected at Visalia, Cal., were males. The females, as is the 
case with Folyphylla raWoZora, probably remained on the gronnd or at the entrance of 
their subterranean dwellings. 

ATH0U8, Esch. 

3. A. cri5a<M«.— Slender, dark brown, sparsely pubescent ; front deeply, triangularly 
impressed ; margin strongly reflexed. Prothorax one-third longer than wide ; side^ 
nearly straight; hind angles not prolonged, nor carinate, slightly divergent ; surface 
coarsely and deeply punctured. Elytra flnely striate ; interspaces flat, punctured. 
Antenuie with the second joint one-third as long as the third, which is triangular 
and as long as the fourth. Tarsi long, slender, not lobed beneath. Length, 7. S-IO'^"^ 
= 0.30-0.40 inch. 

Southern Colorado and Northern New Mexico ; found also on Taos Peak. Accordiu*: 
to the synoptic table (Cand^ze, Elat., iii, 421), this species would be placed next to J« 
rejlexus, from which it is abundantly distinct by the smaller size and coarsely punc- 
tured prothorax. 

4. A. simplex, — Slender, brown, sparsely pubescent ; head densely, coarsely puoct-ured; 
front deeply impressed; margin narrowly reflexed. Prothorax longer than wide ; sidt^ 
rounded; hind angles not prolonged, reflexed, not carinate; disk shining, sparse ly 
punctured. Elytra finely striate ; interspaces flat, punctured. Antenufe with tb« 
third joint one-half longer than the second, narrower and shorter than the third. 
Tarsi long, slender, not lobed. Length, 7.5-11 mm = 0.30-0.43 inch. 

Colorado, Mr. B. D. Smith. 

ASAPHES, Curley. 

5. A. soccifer. — Slender, brown, sparsely pubescent; front deeply concave; head 
strongly punctured. Prothorax more than one-third longer than wide, less atrongiv 
punctured than the head ; sides nearly straight ; margin reflexed ; hind angles aeote. 
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prolonged, divergent, finely CArinate near the side marf^in. Elytra finely striate ; in- 
terspaces flat, panctulate ; antennw strongly serrate ; second joint small; third trian- 
gular, equal to the fourth. Length, 14 ■»"> = 0.55 inch. 

Northern New Mexico. This species resembles in appearance Corymhites pyrrhoa, but 
the hind angles of the prothorax are less prolonged, and the antennse are more strongly 
serrate. It also resembles Athous cucuUatuSt but differs by the antennse being more 
strongly serrate, and also by the front being not reflexed. It is an intermediate be- 
tween these two species of different genera, though differing from both by the broader 
antennas. The tarsal lobes are less developed than in the other species of Aaaphes, 
aod the anterior margin of the front is somewhat above the labrum, and rather well 
defined. 

A careful examination of this species convinces me that the genera Corymhites, 
Aaaphes, and Aihoua, as at present comprehended, should be united ; an opinion which 
has been already expressed by my learned friend, Dr. Cand^ze (Elat., iii, 206), and 
which he would have announced more definitely had he not attached too great im- 
portance to the authority of Kirby, Germar, Lacordaire, aud myself. 

COLLOPS, Er. 

6. C.hiriellua, — Above clothed with long, erect, black hair; head and prothorax 
greenish black, shining, feebly pnoctulate. Elytra blue, deeply but finely punctured. 
Epistoma, margin of labrum and first joint of antenuie testaceous: abdomen testa- 
ceous, with large, lateral^ black spots; legs nearly black. Length, 4.5 , =0.45 inch. 

Northern New Mexico, found on Taos Peak, 13,000, feet elevation. 

7. C. reflezHa. — Above clothed with long, erect, black hair ; head and prothorax scarcely 
punctulate, black ; side margin of the latter strongly refiexed, especially toward the 
base, brownish. Elytra very densely and finely punctured, without luster. Antennas 
testaceous, in the $ spotted with brown. Legs black ; abdomen i)ale testaceous, with 
the last segment black ; epistoma aud labrum testaceous. Length, 5 ■""■ = 0.20 inch. 

Northern New Mexico. 

MALACHIUS, Fabr. 

8. M, montanua. — ^Elongate, greenish black, not polished, slightly pruinose, with 
very short pubescence; head with a deep impression; epistoma white. Prothorax 
wider than long, rounded on the sides, which are feebly reflexed toward the base, 
narrowly bordered on the sides with red. Elytra finely scabrous ; apical margin pale 
beneath, and legs black. Length, 3.5 •">»== 0.14 inch. 

Northern New Mexico. The antennsB are pectinate in the ^ , and the elytra are 
not appendioulate. This species is related to AT. Ulkei, Horn, but differs by the 
prothorax being only narrowly bordered with red, and by the apical margin of the 
elytra being pale. 

P0DABRU6, Fischer. 

5. P. laleralis. — Elongate, slender, black, very finely pubescent ; head feebly punctu- 
late, opaque, alutaceons ; in front of the eyes testaceous. Prothorax nearly as long as 
wide, snbquadrate, rpunded on the sides in front of the middle ; front angles rounded ; 
hind angles small, prominent ; di!»k punctnlate, longitudinally concave, with two lar^e 
convexities, also broadly impressed transversely in front, with the apical margin 
reflexed ; dorsal line finely impressed ; sides narrowly margined and pale. Elytra finely 
scabroas, opaque. Beneath, legs and antenme black. Length, 7"'" = Q.28 inch. 

Colorado and Northern New Mexico; found on Mount Taos, at 13,000 feet elevation. 
The antennjp of the ^ are rather longer and stouter, and the second joint compara- 
tively smaller, than in the $ . 

Belongs with P. larrcoUia, puncticoVia, &c., but is quite distinct by the characters 
given above. The claws are appeudiculate. 

HYDNOCERA, Newman. 

9. JET. hamata. — Black bronze, with a ereen reflexion ou the head and prothorax ; 
thinly clothed with erect white hairs. Elytra sparsely, not very strongly, punctured, 
with 'a large, common, pale, spot diverging from the suture, and broadly hooked behind 
the luicldle. Antenme, palpi, and legs testaceous. Length 3.4""" = 0.13 inch. 

One specimen. Northern New Mexico. Very closely allied to H. pallipennis, but the 
head and prothorax are less opaque, less alutaceons, and more distinctly rugose ; the 
elytral markings are also different; the arrangement of color might be equally well 



298 

described by sayiDfi; that the elytra are pale, with a side margin, and the apical 
fourth black ; the black extends narrowly along the sutnre nearly to the middle, and 
from the side margin proceeds an oblique stripe ending behind the middle, midway be- 
tween the lateral edge and the suture ; the tips of the elytra are separately rounded 
and feebly serrate. 

NOTOXUS, Fabr. 

10. K, digitaius* — Elongate, brownish testaceous, clothed with fine pubescence and 
with many intermixed fine, long hairs. Head finely punctured, obliquely narrowed 
behind the eyes, truncate at base ; hind angles rounded. Prothorax globose, finely 
punctulate ; horn in front deeply concave, with but five large rounded teeth, one apical 
and two on each side ; hind part of horn suddenly elevat-ed ; summit narrow, acutely 
margined, and with the edge not serrate. Elytra very finely punctulate, paler, with 
two irregular dusky bands connected by a longitudinal dusky line ; tip 6ubtmncat«; 
sutural auj^le rounded. Length, 3""" = 0.12 inch. 

One specimen, Soiithem Colorado. This species is allied to N, serratuSf but the horn 
is quite different by the small number of teeth, and the form of body is less elongate. 

I have several other new species of this geniie from the interior regions of the conti- 
nent, and they would well repay the labor of preparing a revision and synoptic table. 

MACROBASIS, Lee. 

11. M, murinaj Lee, Proc. Acad. Nat. Sc. Phil., 1853, p. 344 (Caniharis), — Several 
specimens of both sexes were found in Northern New Mexico; the males are quite sim- 
ilar to the two collected by me at Lake Superior, and which were considered by Dr. 
Horn as a variety of M.unioolor, The females, however, differ from that species by the 
second Joint of the antennee being but little shorter than the first, and nearly equal to 
the next two united. I am not prepared to say that this is a difference of specific 
value, for there are in several parts of the Meloide family indications of a flexibility of 
structure which we are not yet prepared to account for. 

Catalogue of the Coleoptera collected by the exploraiians during 1875. 

The collections were made in two parts of the country surveyed, which are so dis- 
tant as to have but little zoological relation. I have therefore thought it more usefal 
to prepare two separate lists ; the first containing those species collected in California 
as far east as the Mohave Desert and as far north as Santa Barbara. Small collections 
from Santa Cruz Island are included, and do not exhibit anything peculiar or pre- 
viously unknown. The second list contains species found in Southern Colorado and 
Northern New Mexico, mostly from the eastern foot-hills of the Rocky Mountains. 
Fourteen specimens were collected by Lieut. W. L. Carpenter on Taos Mountain, at an 
elevation of 13,000 feet. Three of them are new, but are found at lower elevations, 
and do not specially indicate arctic or subarctic afiinities. These fourteen species are 
marked with an * in the following list. 

I. — Californian Coleoptera. 

B, Santa Barbara. Cr., Santa Crnz Island. M, Mohare Desert and Colorado River. 

Omophron dentatum Cr Dermestes talpinus Cr 

Calosoma semiloeve B' vulpinus fi 

cancellatum B Helichus productus. M 

Lebia cyanipennis M Tropistemus californicus Cr,M 

Calathns runcoUis M | Hydrocbarisglauciis Cr 

ruficollis, var Cr, B j Philhydrus normatus Tejon 

Platynus bruuneo-margiuatus Cr, B ] perplexus Tejoti 

maculicollis M Necropbarns guttula B 

Pterostichus, n. 6p.?(raceofvicinn8?) B ' Silpba ramdsa B,M 

vicinus B lapponica B 

laetulus Cr Qnedius explanatus S. Cal 

Amara californica Cr , Thinopimis pictus S. Cfli 

ChlaeniuB tricolor. ...: M Philonthiis caueceus B 

Anisodactylus consobrinus Cr | Sinodendrou rugosum I? 

Bembidinm Mannerbeimii Cr,B , Atajnius stercorator M 

Hippodamia vittigera B, Cr, M Plectrodes Carpenteri M 

ambigua M Cyclocephala hirta M 

couvergeus longula M 

Coccinella californica Dichelonycha pusilla B 

Pnyllobora taedata M Anorus piceus • M 



299 



I. — Calif ornian Coleoptera — Continued . 



Pbotinns (Ellychnia) facnla. 



(Pyropyga) californica... 
tibialis 



M 
M 

Telephoms tibialis M 

Caqfopbilns pallipennis Cr 

Ditemnns obtnsns M 

Pristoscelis sordid us M 

Clems qnadrisiipatus M 

Polycaon Stoutii Cr 

ovicollis Cr 

Amphicerns panctipennis M 

Prionns califomicns ^ B 

Stenaspis Holitaria M 

Xylotreclms insignis B 

Licma trilineata M 

Cbrysochns cebaltin us 

Diabrotica trivittata 

soror 

Pbloeodes diabolicus Cr, B 



Nosems plicatns K* 

C ry p toglossa verrucosa M 

Coniontis yiatica Cr 

snbpubesoens Cr. B 

Eleodes armata Angeles & M 

acnticanda B 

dentipes B 

proilncta B 

cordata B- 

Cratidus oscnlans Cr 

Ampbidora littoralis M 

Enlabis pnbescens M 

obscnra B- 

Blapstinus pulverulentns B 

Copidita qnadrimaculata B- 

Cautbaris vnlnerata S. CaK 

Thricobaris mucorea M 

Scypbopborus yucca; M 



II. — Coleoptera of Southern Colorado and Northern New MexicOj collected in 1875, hy Lieut, 

W, L, Carpenter J Ninth Infantry, 



Cicindela longilabris. 
pulcbra. 

splendida {race amoena). 
purpurea {race Audubon ii). 
Cimmarona {var, greenish 

bronze). 
12-guttata {race guttifera). 
repanda. 
cinctipennis. 
punctulata. 
Noiiophilus semistriatuB. 
Calosoma scrutator, 
calidnm. 
obsoletum. 
CarabuB serratus. 

baccivorus {race Agassizii). 
Cychms elevatus. 
Pasiinachns elongatus. 
obsoletus. 
duplicatnsrar. 
Dyschirins sphscricoUis. 
Ix>xox>eza atriceps. 
I^bia vividis. . 
Cymindis abstrusa Lee, 

brevipennis Zimm, 
cribricollis Lee. 
Calathns dubins. 
PlatjDQs cupripennis. 
placidus. 

octocolus (Taos Mountain). 
CvartbruB substriatus. 
constrictus. 
I^terosticbus protractns. 

Luczotii. 

(Poecilus) lucublandus. 
Amara (Lirns) laticoUis. 

( Brady tus) latior Kirhy, 
hyperborea Lee, 
libera Lee, 
laevistriata Pntsg, 
oregona Lcc, 
Amara polita. 

chalcea (Taos Mountain). 

interstttialis. 

terrestris. 

obesa. 



Cblaenius laticollis. 
sericeus. 
Agonoderus pallipes. 
HarpaluB amputatus. 

retractus. 

berbivagns. 

oblitus. 

basillaris. 
Cratacantbus dubius. 
Bembidium tetraglyptnm. 
Hydroporns striatellus. 
Laccopbilus decipiens. 
Colymbetes binotatus. 
Agabus obliteratus. 
Gyrinns, not determined. 
Tropisternus nimbatuB. 
Silpha lapponica. 
ramosa. 
truncata. 
CreopbiluB villosus. 
Dermestes marmoratus. 
Troz scutellaris. 

SonorsB. 
AlhodiuB occiden talis. 

(Taos Mountain). 
Hoplia laticoUis. 
Diplotaxis brevicollis. 
Dermestes nnbilns. 
Erotylus Boisduvalii. 
Carpopbilus pallipennis. 
Hippodamia quinquesignata. 
Lecontei. 

convergens (Taos Mountain), 
parenthesis (Taos Mountain), 
sinnata. 
Cocci n el la trifasciata. 

9-notat-a. 

5-notata. 

prolongata. 

bipunctata (var. liumeralis). 
Exocbomns marginipenuis {var, letbiops). 
Bracbiacantba ursina. 
Epilacbua cormpta. 
Hister abbreviatns. 
Saprinus Ingens. 

plenns. 
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,IL — Coltoptera qf Southern Colorado attd Northern Ktvc Merico, ^c — Continaed. 



Dorcna mazana. 
Onthophagus Hecate 
Phanasos caroifex. 
Bolboceras Lazarus. 
Diplotaxis Haydeui. 
Serica sericea. 
Dichelougcha Backii. 
BQleata. 
Tostegoptera lanceolata. 
Lachoostenia fnsca. 

and another species. 
Listrocbelns, probably iiew. 
Polyphylla 10-liueata. 
Eapboria Kernii. 
Cremastocbilns Wheeleri, n. ftp, 
Trichius affiois. 
ApbouDS pyriformis. 
Cualcopbora aogulicollis. 
Buprestis luaculiveDtris, race rusticorani. 

Laugii. 
Melanopbila miranda. 
Ion gi pes. 
Melanopbila Druuiuioudl. 

gentilis. 
Antbaxia inornata. 
Cbrysobotbris trieunaria. 
Acmaeodera pulcbella {race variegata). 
Anelastes Drnryi. 
Alans Insciosus = gorgops Lee. 
Drasterius dorsal is. 
Melanotua incertus. 
Asaphes coracinas. 

soccifer, n. «p. 
Corymbites, n. 8p. (broken). 
Atbons cribratus, n. sp. (Taos Mountain). 
Photinus (EUycbina) lacustris. 

(Pyropyga) tboracica8=flaTicol- 
lis Ltc. 

nigricans. 
Cbauliognatbus basalis. 
Podabrus lateralis, n. sp, (Taos Mountain). 
Collops bipanctatus. 

reliexuB, tt. sp. 

birtelluB, n. sp. (Taos Mountain). 
Tropbimus leneipennis. 
Malacbius montauus. 
Pristoscelis texanus. 
ListruB analis. 
Dolicbosoma nigricoruis. 
Trichodes ornatus. 
Clerus cordifer. 
moestus. 
Hydnocera baniata, n. an, 
Amphicerus bicaudatus. 
Prionns Californiciis. 
Homacstbesis emarginatus. 
Batyle iguicollis. 

discoideus. 
Leptara propinqua. 

convexa (Taos Mountain), 
canadensis {race cribripennis). 
Pacbyta liturata. 
Acmaeops prateusis. 
Typocerus brunuiconiis. 
Monilema annulatiim. 
Monobammus clauiator. 
Dectes spinosus. 
Tetraopes cauescens. 



Bi^cbna proaopis. 

amicus (Arizona, in seeds of Cir- 
cidiuni floridium). 
Orsodacna children!. 
Coecinoptera vittigera. 
Cryptocephalus cooflnens. 

notatus. 
Chrysomela multignttata. 
exclamationis. 
anripenuis (Taos Monntain) 
Gonioctena pallida (Taos Mountain). 
Plagiodera lapponica. 

scripta. 
Colaspis tristis. 
Pbyllobrotica decorata. 
Adimonia externa. 
Trirhabda couvergeus. 
Monoxia debilis. 
Disonycha triangularis, 
puuctigera. 
Disonyoba glabrata. 
6rapto<Iera obliterata. 
Orcbestris albionica (Taos Mountain). 
Odoutota Walsbii. 
Kpi tragus canalicnlatus. 
Asida opaca. 
polita. 

convexicoUis. 
rimata. , 
Couiontis ovalis. 
Eleodes obscura. 
tricostata. 
obsoleta. 
extricata. 
bispilabris. 
nigrlua. 
pimelioides. 
BlapstinuB pratensis. 
Cori)hyra Lewisii. 
Notoxus digitatusi n. sp. 
Anaspis nigra (Taos Mountain). 
Mordella Scutellaria. 
Meloe sublaevis. 
Megetra vittata. 
Cantbaris vividana. 

spbaericoUis. 
Macrobasis inimaculata. 
tricolor, 
muriua. 
Epicauta maculata. 
ferruginea. 
Nemognatba apicalis. 
Tbecestermus bumeralis. 
Ox^bryastes vittatus. 

sulcirostris. 
Pontaria rugicoUis Horn, 
Dianiimus subaeneus Morn. 
Epicaerus imbricatus. 
Thacolepis inornata Norn, 
Ceutroclaous angularis. 
Cleonaspis lutuleutus. 
Stepbauocleonns plumbeus, Lac, 
Cleonus vittatus. 
Dorytomus mucidus. 
Laemosaccus plagiatu^. 
Balaninus nasicus. 
Baris striatus. 
Cossonus subareatus. 
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Apfbndix H 11. 

report on trie alpine insect fauna of colorado and new mexico, season op 

1875, by lieut. w. l. carpenter, ninth infantry. 

United States Kngineer Office, 
Geographical Surveys west of the 100th Meridian, 

JVaahingtonf D, C, May 1, 1876. 

Sir: I have tbe honor to aubmik a report on the alpine insect fauna of Colorado 
aofl New Mexico. A separate entomological collection was made during the season of 
1875, at high altitudes, which has proved of interest in its relation to geographical dis- 
tribation and in the production of many rare and new species. 

It is to be hoped that future collectors will not overlook this important field fdt 
zoological research, but will endeavor to increase our limited knowledge of the insects 
of this region. 

Very respectfully, your obedient servant, 

W. L. Carpenter, 
First Lieutenant yintk Ipfantiff, 
Lieut. Geo. M. Wheeler, 

Corps of Engineers fin Charge. 



The monntain-ranges of the world prodnce a fauna of remarkable interest in its bear 
ing upon the discussion of geographical distribution and the existence of varietal 
forms which have resulted n-om the great climatic changes through which the globe 
has passed. 

In the elucidation of geological epochs, we find that even the lowest forms of life 
have a history which, could we but trace back through the dim ages which have inter- 
vened since the dawn of life, would throw a flood of light upon many subject-s at pres- 
ent conjectural. When it is found that certain insects occur uniformly in the mount- 
ains of Asia, Europe, and America, at great elevations, and in British America at high 
latitudes, the geological significance of this fact becomes apparent; and the mind 
reverts to a period when the steady encroachment of a vast field of ice caused the 
extinction of delicate species and compelled the survivors to change their habitat for 
lofty mountains, which had become islands in a sea of ice. Here, amid new conditions 
of temperature and a modified flora, a few hardy species were perpetuated, which have 
preserved their alpine characteristics to the present time. 

Thus we find certain insects on Mount Washington, New Hampshire, which are lost 
sight of as we journey westward through the great expanse of valley and plain to the 
foot of the Rocky Mountains; as we ascend them and approach the verge of the alpine 
flora, these same species re-appear with wonderful regularity, establishing the perfect 
identity of the insect-fauna of our mountains. 

W^ith the return of a genial climate, during the Cbamplain period, the ice receded to 
the north, releasing the fauna from its imprisoned state, and stimulating all life to 
again spread over the continent. The valleys and plains were once more filled with 
species which found the warmth of the new climate congenial to their tastes ; these, 
spreading over the land and mingling with other forms which followed the retrogression 
of the ice from its southern limit, produced the fauna as it now exists. Other species, 
to which a boreal climate had become agreeable, finding the increasing temperature 
of the valleys distasteful, migrated to the northward in the path of the ice, which was 
slowly uncovering the country, until they found a suitable habitat in the arctic regions. 
The few species which remained upon the mountain-peaks lingered about their old 
haunts until the climate which we now have had become established and their retreat 
accordingly prevented. They are thus imprisoned in the mountains, contented with a 
modified climate so nearly resembling that voluntarily chosen by their relatives which 
have colonized the barren ground of the far north. Consequently we find these species 
dwelling in an extremely isolated range, although having a geographical distribution 
only dependent upon a requisite elevation above the level of the sea, or an equivalent 
high latitude and consequent congenial climate. 

The alpine insect fauna of America should then be regarded as but a fragment of 
that which survived the geological changes which occurred at the close of the Tertiary 
aud beginning of the Quaternary epochs. Although the mountain genera and species 
are nearly all represented in the arctic fauna by the same species or their analogues, yet 
the number inhabiting the latter region is greatly in excess of the former, as would nat- 
urally be supposed in view of the general migration of the alpine fauna, set free by 
the northward movement of an isothermal zone. With such similarity existing be- 
tween them, the study of both faun:e becomes necessary in instituting any comparison 
between iudividuals of the same species for the x)urpase of determining varietal differ- 
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encefi which aro the nataral outgrowth of the modiAcations of food and climate pro- 
dac6d during ages of separatioo. The- primary causes of differentiation, however, ap- 
pear to be of a geological rather than meteorological natnre ; Ihe climatic causes oper- 
ating as a factor, which subsequently appeared as a necessary sequence of the termina- 
tion of the Glacial period. This interesting fanna obviously possesses characteristics 
which at once attract attention and induce stndy in det-ermiuing the great causes wbicb 
have operated to produce such a remarkable distribution of life. 

The observations of Dr. A. S. Packard, jr., on the geographicil distribution of the 
moths of Colorado, have established tbe fact of the existence of a law of increase in the 
length of certain peripheral parts for western species. Professor S. F. Baird and Mr. 
J. A. Allen have shown that the same law of variation obtains in regard to the bird:! 
of North America. Dr. Packard states that the moths of the Pacific coast are generally 
larger than those of the Rocky Mountains, and almost invariably larger than the same 
species from New England and Labrador; and he considers the difference in growtli 
to be due to the more genial climate and greater rain-fall of the western coast. While 
a difference of temperature and relative humidity exercise an influence over tbe 
growth and coloration of insects of sufficient importance to-be accepted as a factor 
affecting their development, this is probably also due in some degree to the prevalence 
of high winds, which have operated to produce greater development of the wings as a 
natural result of greater habitual exertion in combating them; and perhaps also Vo 
the acquisition of nomadic habits rendered necessary in a comparatively barren region, 
where vegetation is not as exuberant as in more civilized localities which have bet* u 
under cultivation for a long time. The swarming grasshopper, Catoptentu 9prtiu^, 
which by its periodic migrations, extending over ihP of latitude, proves so destrnr- 
tive to our agricultural interests, singularly contirms this law. This insect, havin;; 
been accustomed to sustain long continued flights, has consequently developed 
more powerful wings than the same species which occurs in the Eastern States, in no 
respects differing from the western insect except in its habits of more local residence 
and shorter wings. 

As regards variation of color, I believe that species from a cold climate, or where 
there is an unnsual absence of sunshine, will be characterized by tbe predominance of 
Bomber-hned types, or will present a bleached appearance when compared with speci- 
mens from a warmer climate. In the arctic regions, the short summers seem poorly 
adapted to the development of vivid colors, and we accordingly find few of the beetles 
known to occur there which are remarkable for bright colors ; the same faot is notice- 
able in those obtained from the western mountains above the timber-line. A notable 
exception to this rule, however, is Carahus vietinghovii^ Adams, from Hudson Bay ; a 
northern insect, which may well vie with tropical species in brilliancy of color. This 
insect may be regarded as an example of the effect of a short period of almost constant 
sunshine, such as prevails during the summer in this part of the circumpolar regions. 
More complete data regarding variation in color should be collated before the facts 
can be regarded as establishing any conclusive law of melanism affecting species in> 
habiting separate zoological zones. 

Although I have not had an opportunity to institute extensive comparisons between 
collections from different mountain>regions, observations made in the West during 
several seasons have convinced me that, in general, the animal kingdom existing at 
j;reat elevations is as dwarfish as the vegetable kingdom. This is especially apparent 
m the Coleoptera, Hemiptera^ Orthopter<L, NeuropterUj and JracAatda, the types of which 
are nsnally represented by the smaller species. But this does not appear to be the case 
with the Lepidoptera, Bymenopteray and Dipfera, which furnish large-sized forms, 
especially prominent among which are the FapilioNidiey ArgynnideSf ApidaPf and Taha- 
nidcB, 

The CoUoptera show a remarkably uniform distribution over Colorado, Oregon, and 
the circumpolar regions. So apparent is this, that a species obtained at a great eleva- 
tion from Colorado may be looked for with almost certainty in these other localities. 

Further research will probably verify this distribution in other orders. The colU*c- 
tion of spiders exhibits a striking resemblance to those found in the barren grounds of 
the far north, by Captain Back, K. N., whose collections contain four genera ; all of 
which occur above timber-line, and have the same habits of living in the ground and 
rocky crevices, incumbent in regions of stunted and scant vegetation. Among the 
grasshoppers obtained by Captain Back, we find Acridium sulphureumj Pal. de Beanvoix. 
{Tonwnotus suIphuretiSy Fabr.), which is found in the mountains of Colorado; and 
although it has not yet been obtained above timber-line, it may be accepted as a true 
resident of that desolate region. From the Fuium Boreali-Americana^ we have [A>cmtA 
Icu^ostoma, Kirby {Caloptenus birittaius, Uhler), found by Sir John Richardson, latitude 
t)5^ north, and which is also a western species. Among other mountain Orthopiera^ ihf 
genus Pczotettix should be regarded as a typical alpine form ; two species having been 
found at an elevation of 13,000 feet. 

The Hymenoptera were among the insects earliest observed above timber-line. Fre- 
mont records the presence of bumblebees amidst snow and ice on the summit of tho 
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Rooky Mountains daring bis overland jonrney. Tbey are also known to be the first 
insects to appear in the early sprinfi^ in the arctic regions. 

The Apid(e are well represented in this collection, and have .their prototypes repro- 
duced in the arctic regions-wiih remarkable fidelity. 

Jnthophora homMtuSf Kirby, and Bomhus horealiSj Kiiby, from latitude 65^ north, 
occnr also In the mountains of Colorado and New Mexico as alpine species. Allantua 
basilariSf Say, found above timber-line, is a species widely distributed and a priori ought 
to be found in the arctic regions by future collectors. 

A few circumpolar species of butterflies which occur also in Colorado and New Mez^ 
ico, appear to be among the very rarest of the western species; such are Vanessa anti' 
opaf Linn; Cynthia hunlera, Fabr. {Pyrameis hunterat Drury); and Hipparchia nephehj 
Kirby. Subsequent collections will probably disclose their existence in greater abund- 
ance along a zone following the Rocky McTuntains northward, and bending eastward 
through the Lake Superior region to Hudson Bay and Canada, and branching west- 
ward to Oregon and Northwest British America. 

In a region of sparse vegetation, the Hemiptera would necessarily be few in numbers ; 
the insects of this order fonnd in the arctic regions are represented in this collection 
only by the genus Miris, although Lygwus reclivatus is a species to be looked for in 
British America, as it is one of those singular forms apparently endowed with a re- 
markable vitality, which has enabled it to survive great climatic changes, and conse- 
quently to acquire extensive geographical distribution. 

Among the most interesting or the buttei*flies is Chionohas semidea, Say, which occurs 
in the Alps, Rocky Mountains, and on Mount Washington, N. H. Its presence in the 
mountains of Asia may be considered as extremely probable. The writer was informed 
by Dr. S. H. Scudder that in the Swiss Alps it appeared to be a sluggish insect, unable 
to sustain long flights, and consequently easily taken. In our western mountains, it has 
a strong, rapid flight, and is one of our most wary species, although quite common at 
an elevation of 14,000 feet. 

CoUas meadiiy Edw., and Argvnnis freya, Esper, are truly alpine butterflies ; the former 
has its analogue, C, AecZa, in the Arctic regions. 

The southern Rocky Mountain chain appears to support a greater abundance of 
some orders of insects than the northern. Aseason^s collecting above timber-line in 
Northern Colorado only produced five species of butterflies, while the mountains of 
New Mexico yielded sixteen species. The ratio of luxuriance, however, in the case of 
some other orders is largely in favor of the northern mountains, a result seemingly 
inoongruous, but which undoubtedly bears directly upon the biology of each order of 
insects. Of all orders, the Lepidoptera is the one which most delights in a warm cli- 
mate and bright sunshine, and any deviation from such a habitat should be regarded 
as an involuntary change, rendered obligatory by the slow substitution of a cold cli- 
mate during a^es of progress in their developmeut. The temperature of the climate 
of the mountains of New Mexico is considerably warmer than that of the same eleva- 
tions in Colorado; the alpine flora consequently extends into higher regions in New 
Mexico, making a suitable habitat for the Lepidoptera f Hemiptera, and Diptera, three of 
tbe most delicate orders of insects. 

The Coleoptera, Hymenopteray Orihoptera, and ArachnidOy being more hardy, accord- 
ingly predominate in more northern regions. 

A table is here presented, embodying the results observed. 



Hyraenoptera 
lepidoptera . 

XMpterM 

Hemiptera... 
Coleoptera . . . 
Ortboptera .. 
Aracbnida. .. 
Myriai>oda... 



More abundant above timber-line in — 



Colorado. 



New Mexico. 
New Mexico. 
New Mexico. 



Colorado. 
Colorado. 
Colorado. 
Colorado. 



It is but quite recently that thorough alpine collections have been made, and our 
knowledge of this fauna is cooseq neatly not very extensive, being at present restricted 
to the mountains of Colorado and New Mexico. The northern Rocky Mountain chain 
offers a new field for the further investigation of this subject, which will undoubtedly 
produce many other species to be added to tbe catalogue, and establiHh still more cou- 
cluHively the relAtionship existing between the alpine and the arctic faunn). 

This report Is based upon collections made by the writer during tbe season of 1S75, 
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while employed with the Colorado section of tbia Survey. The reealte here preeeated 
ehoald be regarded aa but an imperfect ontline of the entire fauna. Other collections 
onght to be made before sufficient material will have been secared to enable the nat- 
nralist to discriminate between actual residence and some few species which may owe 
their presence to storms or atmospheric currents, and thus woold not properly belong 
to this/aiifia. But with each comparison of collections the constant recurrence of cer- 
tain species will designate those which should be rejo^arded as conterminous. It is a 
difficult matter to determine a vertical limit for alpine species, because a few forms 
occurring in the foot-hills sometimes encroach upon the ver^e of the alpine flora. 

The altitude of 12,000 feet above the level of the sea, which is about 300 feet above 
timber-line, has been therefore selected as the elevation best calculated to yield a col- 
lection characteristically l)oreal ; and all species below enumerated were accordingly 
taken at a considerable altitude above timber-line. 

The following is a conspectun of the alpine insect fauna of Colorado and New Mexico : 



HYMEXOPTEBA. 



II Bombns borealis. 
Bom bus flavifrons. 
Bombus rufocinctus. 
Bombus teruarius. Say. 
Allantus basiiaris, Say. 



Cryptus robnstus, Cres. 
Odyuerus tigris, Sauss. 
Lyda Carpenterii, Cress. 
Ammophila robuHta, Cress. 



LEPIDOPTERA. 



Papilio Asterias, Fabr. 

Papilio Zolicaon, Boisd. 

^ Parnassius Sraintheus, Doub. 3 varieties. 

Colias Keewaydin, £dw. 

tChionobas Seniidea, Harris. 

Chrj'sophanus Sivius, Edw. 

Thanaos brizo, Boisd. 

Thanaos persius, Scudd. 

He8X)eria Centamea, Rambur. 

Colias meadii, Edw. 

Argynnis Carpenterii, Edw., new species. 

Argynuis belena, Edw. 



Melitsea nnbegina, Beh. 

Phycio<les Carlotta, Reak. 

Grapta Latyrns, Edw. 

Euptyohia Henshawi, Edw., new species. 

Erebia Tyndarus, Edw. 

Pieris occiden talis, Reak. 

I! Argynuis freya, Esper. 

ft Arctia Quenselii, Payknll. 

t Agrotis islandica, Staub. 

Anarta melanopa, Thnnb. 

Plusia Hocheuwarthi. 



DIPTERA. 



fiyrphns obliquus, Say. 
Musca erythrocephala, Meigs. 

Bibio . 

TachinidsR . 

Authomyidiie . 



Tipula . 

Pachyrrhina - 
Melanostonia • 
Sarcophagidii? 



COLEOPTERA. 



* Carabns taedatns, Fabr. 

* 1 1 Nebria Sahlbergii, Fisch. 
**iPlatynu8 octocolns, Mann. 
Auiara cbalcea. 

* Amara terrestris, Lee. 
1 1 Amara obtusa, Lee. 

"^ Bembidinm tetraglyptum, Mann. 
Silpha rauiosa. Say. 
Hippodamia convergens. 
Hippodaiuia parenthesis. 
Apnodius coloradensis. 
T Coccinella transversogntta, Fald. 
Athons cribratus, Lee., new species. 
Podabrus lateralis, Lee., new 8X>ecies. 
T 1 1 Podabnis IsevicoUis, Kirby. 



Collops cnbosus, Lee. 
Collops angustatus, Lee. 
Collops birtellus, Lee, new species. 
*" ^ t II Adoxus vitis, Linn. 

* * Leptura convexa, Lee. 

T Gouioctena pallida, Linn. 
Chrysomela auripennis, Say. 
Chrysomela dissimilis. Say. 
Tnrhabda couvergeus, Lee. 
Orebestris albionica, Lee. 
T Anaspis nigra, Hald. 

* Alophus alteruatus. Say. 
Stereopalpus guttatus, Lee. 

* •^ Dendroctouus obesus, Mann. 



HEMIPTERA, 



Thyanta perditos, Fab., ^ var. 
Lygaeus reclivatus, Say. 
Miris instabilis, Uhler. 
Coriscus ferus, Liun. 
Trapezonotus nebulosus, Fallen. 



Agalliastes punetnlatus, Uhler. 
Geocorris buUatus, Say., var. 
Oreetoderns auiocoens, Uhler. 
Lygaens circumcinctus, Stal. 
II Aradus americauus, Fab. (affiuns). 



* Fonnd alno in Alaska. 

t Found also on Mnant Washington, N. H. 

t Fonnd aUo in Labrador. 



T Fonnd also in British America. 
II Fnand also in Arctic regions. 
** Found also in Orej;on. 
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ORTHOPTBRA. 



Caloptenns spretus, Uhl. Pezotettix Marshallii, ThoB. 

Pezotettix stupefacta, Scadd., new species. I Platyphyma inontaDay Tbos. 
Anabrus coloradus, Tbom. Gomphocerus Carpenterii, Tbos. 



Attoidse, I species. 
Drassoidie, 5 species. 
Theridoido;, 1 species. 



Istbania simplex, Gould. 



AR.VNEINA. 

i Tbomisoidse, 2 species. 
Lycosoidie, 14 species. 

i 

MOLLUSC A. 

Louitcs nitidaS; Mlill. 



MYRIOPODA. 

Litbobinus Americanus, Newport. 



Appendix H. 12. 
notes on the m immals taken and observed in california, in 1675 by h. w. 

HENSHAW. 
FELID^. 

1. FelU concolorj L. — Cougar ; American Pantber. 

Tbis formidable Cat appears to bare disappeared almost entirely from tbe lower and 
more tbickly settled districts, and is found now only in tbe beavily- timbered regions of 
tbe deep mountains. In winter only, and wben tbe deep snows bave rendered precarious 
its usual metbods of obtaining food, does it descend from its mountain fastnesses and 
make known its presence by its depredations on tbe farmer and rancbmau. 

CANID^. 

2. CanU latranSy Say. — Coyote ; Prairie Wolf. 

Tbe persistent eflforts of sbeep-raisers and farmers have resulted in tbe almost com 
plete extermination of tbis animal from many parts of California. Comparatively few 
were met witb by our parties during tbe past season. As its name indicates, it is a 
rather exclusive inbabitant of tbe plains and lowlands. Tbe mountains are not infre- 
quently visited by tbem in summer ; they there finding, perhaps, tbe seclusion they 
court during tbe season of reproduction, as well as a greater abundance of food. 

3. Vrocifon cinerco-argeniatus, (Screb.) Coues. — Gray Fox. 

A fine female of this species was shot by Dr. Rotbrock near Walker's Basin. Tbis 
was the only specimen secured, thoogb'tbey were seen with sufficient frequency to war- 
rant tbe statement that they are numerous in Southern California. As with the 
Coyotes, strychnine administered by the sheep-herders has reduced their numbers very 
materially. They inhabit the wild mountainous districts, which are well timbered ; 
wodlland being more essential to the mode of life of this fox than to most others of 
the family. 



Nou 



719 



Sex. 



Locality. 



9 ad. 



Walker's Basin, Cal 



Date. 



Aug. 27, 1875 



Collector. 



Dr. J. T. Rotbrock. 



4. 



Urocyon cinereo-argeniatuSy (Screb.) Cones, var. littoralis, Baird. — Island Fox, 

This, tbe smallest of our North American Foxes, was brought to the notice of 
naturalists through specimens obtained by Lieutenant Trowbridge on tbe island of 
San Miguel, o£f the coast of California. Though noticing the marked similarity in its 
external appearance when compared witb the common Gray Fox ( Fulpee virginianus of 
most authors). Professor Baird yet treated the present animal as a distinct species, 
tbongh in his article in vol. Ylil, Pacific Railroad Report, he expresses the donbt as 
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to whether it is not merely a local race of that animal. An excellent opportunity was 
had during the past season of examining nnmerons specimens of this little Fox in the 
field, and, since returning, of making direct comparison of the skins of the two an- 
imals, as well as comparing the crania. The result shows an extremely close relation- 
ship, and, as remarked by Professor Baird, size alone appears to be the only external 
character of much importance in the discriminatiou between the twp animals, the 
Island Fox being in round terms but about one-half the size of its congener. In color 
the discrepancies are quite unimportant, and are almost, if not quite, within the usual 
range of iudividual variation. Perhaps the Island Fox may be of a generally darker 
tone of coloration throughout. Specimens, however, taken in June, while they show 
a deeper tint of rufous, lack the decided glossy black mixture of the back and tail 
shown on a Gray Fox shot in August in the Sierra Nevadas, this being replaced by a 
blackish-brown color. This may be a purely seasonal difference. 

A comparison of crania of the two animals shows no distinctive peculiarities of 
moment, those noted by Professor Baird appearing to be merely individual. 

The islands in tiie Santa Barbara Channel, where alone, so far as is now known, this 
animal is found, have long been separated from 'the mainland, with which geological 
evidence shows they were formerly connected. Supposing them, at the time of their 
isolation from the mainland, to have been inhabited by the Gray Fox, which, as is 
well known, extends from The east quite to the Pacific coast, still retaining its typical 
form, we may readily^ assume that in the long interval that has since elapsed, pent up 
within a very circumscribed area and subject to greater or less changes in the condi- 
tions of Jife and climate, the animal has deteriorated in size to what we now fiod it, 
without having snffiered other notable differentiation. Principally to a difference in 
food may, perhaps, be ascribed the diminution in size. 

Taking into consideration the complete isolation of the two forms in question, and 
the fact that no perfect intergradation of size can be shown to connect them, we might 
perhaps be justified in according full specific rank to this Fox, and this while fully 
admitting the extreme probability of it having originally sprung from the allied spe- 
cies. I have thought best here, however, to consider it merely as a varietal form of the 
ordinary Gray Fox. 

It was only upon the island of Santa Cruz that I had the opportunity of seeing this 
animal, though I was informed by good authority that all the group contained them 
in greater or less numbers. Upon all portions of Santa Cruz** they are abundant, and 
in certain parts they exist in almost incredible numbers. On the west, the high 
broken ridges descend in a somewhat gradual slope to the shore, and this portion is 
clothed with a scanty growth of cactus (prickly pear). This seemed t« be a favorite 
resort of the Foxes, or else the large number seen here was due to the lack of under- 
growth, and their consequent inability to find good hiding-places. In passing over 
the terrace-like plateaus, where the cactus-plants were tolerably thick, I had no dif- 
ficulty in starting up one of these animals every few moments. No fewer than fifteen 
were seen ii^ a two hours' walk. Of timidity they showed scarcely a trace, and fear of 
man had certainly never been inherited by the individuals I saw. The scanty shade 
afforded by the cacti was here their only protection from the hot sun, and snugly rolled 
up underneath these plants, I usually found them taking their noonday naps. Arous- 
ing themselves to the situation when my footsteps within a few feet of their retreat 
awoke them, they would quietly walk out a few steps. The most timid moved off at 
an easy trot, now and then throwing a glance backward, as if somewhat donbtfal of 
our intentions. From the character of the droppings I concluded that their food, at 
least at this the summer season, must be largely insectivorous, and such proved to be 
the case. The beaches, too, doubtless supply more or less of their subsistence, though 
the tracks found upon these in the morning did not indicate that they resorted to them 
in very great numbers. 

On one occasion I had an excellent opportunity of watching one of these little 
animals as he was busily engaged hunting his supper. His search, as long as I fol- 
lowed him, which he permitted me to do at a short distance, was limited to insects, 
especially grasshoppers, which he found on the open plain among the scanty herbage 
and under small stones. These, after a preliminary sniff told him that game was 
beneath, he readily turned over with his long snout. 

Notwithstanding the fact that the island is crowded with sheep, I could not learn 
that any depredations had been traced to the Foxes. On the contrary, they appeared 
to be considered by the herders as perfectly harmless, although it seems most prob- 
able that the young lambs must suffer from their attacks. They prove a determined 
enemy to the Gulls, Cormorants, Guillemots, and other sea-birds that congregate on the 
islands for purposes of reproduction, so that these are forced from the main island, 
and compelled to deposit their eggs upon the little inaccessible islets contiguous. 
Quite a number of their nests which had been rifled of their contents came under my 
observation. 

* This island is distant from the mainland about 16 miles, being the nearest. It is 
about 30 miles in length, with perhaps an average width of 5 miles. 
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In preparing tho skins of some half dozen of these Foxes I noticed a carious fact, 
which may be worth mention. In each instance the interior surface of the hide was 
perforated by a fewer or greater number of the cactuo spines. Of one, apparently an 
old patriarch, the hide was fairly coated with these spines, which, having penetrated, 
had worked through and had become disposed along the borizontAl surface of the skin. 
So thick were they that a point of a knife-blade could hardly have been applied to the 
skin without touching one or more. Many had become soft and flexible with age, 
while those more recently introduced were hard and stiff, 

They probably whelp quite early in the summer. I saw, however, but one litter of 
younff. These, about six weeks old, I found June 3, close to the mouth of a subterra- 
nean t)urrow, and, coming suddenly upou them, I had no difficulty in catching one ol 
them in my hands. The little fellow made no attempt to bite, but immediately began 
to howl most lustily, when the mother came trotting out from some retreat hard by, 
and, approaching to within a few feet, looked up into my face with a most earnest, 
pleading expression, which efiectually deprived me of all desire to do injury either to 
uer or her offspring. After a moment's silent pleadiug, she slowly walked off, keeping 
an eye on my every motion, and, haviug withdrawn a short distance, awaited till my 
departure gave her a chance to regain her progeny. 



Measurements^-fresh apecimcns. 



Tip of nose to canthus of eye 

Tip of DOse to ear 

Tip of noee to occiput 

Tipof nose to tail 

Tail, from root to end of vertebra . . . 

Tail, from root to end of hairs 

Arm, fkt>m elbow to end of claws — 
Lrp, from knee-joint to end of claws. 



No. 3. No. 4. I No. S. 



1.75 

2.75 

3.00 

14.35 

10.50 

12.75 

2.75 

4.75 



1.75 
2.75 
1.86 

13.65 
9.00 

11.25 
2.75 
4.25 



1.65 

1.55 

2.00 

13.25 

10.50 

12.62 

2.50 

4.00 



No. 



Locality. 



3 

4 

5 

7S0 

721 

994 



1 ' Santa Cms Island. Cal. 



do. 
.do. 
do. 
.do. 
do. 
do. 
do 



Date. 



Collector. 



Jone 


1 


H. W. Hensbaw. 


June 


1 


Do. 


Jnne 


1 


Do. 


Jone 


2 


Do. 


Jane 


2 


'Do. 


June 


3 


Do. 


June 


3 


Do. 


June 


1 


Do. (alcoholic.) 



5. Vulpea vulgaris pentyUanUuM, (Bodd.; Cones. — American Red Fox. 

From sheep-herders I learned of the existence in the region about Mount Whitney 
of a Fox which, withont hesitation, I refer to this species with the greater certainty, 
inasmuch as I had an opportunity of examining a young one which had been captured 
aC the base of Mount Whitney. The animals were said to be quite numerous, and to 
live by preference along the borders of the extensive mountain-meadows. 

MUSTELID.E. 

G. AfepkitiB mephitica^ Baird. — Common Skunk. 

The Skunk appears to be as common in Southern California as anywhere in the East* 
It is most often found along the borders of the streams. One that I stumbled upon 
haiX arranged a rather neat nest in the tops of some dead rushes, a foot or so from the 
water, in which it was lying curled up fast asleep. 

7. Jfephifis hioolor, Gray. — Little-striped Skunk. 

Though known to be a resident of California, none of this diminutive species were 
noted, by our parties. A beautiful specimen was presented me bv Captain Forney, of 
the Coast Survey, he having obtained it from the island of San Miguel, the outermost 
of the Santa Barbara group. 

S. Tojcidea americanaf (Bodd.) Bd. — American Badger. 

Throughout tSoathern California, the Badger is a very common animal, ranging np- 
ward to a height of at least 8,000 feet. 
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It was noticed that their harrows were freqaently made with direct reference to the 
ahandaooe of the " Gopher Squirrel'' {SpermophiU harrisii), and these no douht consti- 
tnte no small proportion of their food, a face which might well he borne in mind by 
the farmers, to whom these squirrels are almost a deplorable scoarge. 



No. 


Sex. 


718 


9 ad. 



Locality. Date. 



Collector. 



Walker'8 Basin, Cal Aug. 88, 1875' Francia Klett 



URSID.E. 

9. Ursus horribiliSf Ord. — Grizzly Bear. 

Perhaps few animals have suffered more from persisteut and relentless warfare waged 
by man than this formidable Bear. To the sheep-owners especially, whose immense flocks 
under the care of one or two men are driven far into the heart of the mountain wilderness 
to pass the summer months, are these animals special objects of dread. Accordingly 
every means in their power are used for their extermination. A snpply of strychnine 
is part of the outfit of every shepherd, and by means of this the number of Bears is 
each year diminished, till in many sections where formerly they were very abundant 
they have entirely disappeared. This is particularly the case with the Grizzly, whose 
nature seems to be far more savage, and who courts the secrecy of the deep wilderness 
far more assiduously than his congeners, the various varieties of the Black Bear. 

Accordingly, in many thinly-settled regions, where the latter is still by no means 
uncommon, the Grizzly has entirely disappeared, having been killed out or forced to 
withdraw to more inaccessible sections. 

In some sections, however, as in certain portions of the mountains near Fort Tejon, 
the Grizzlies are quite numerous, sufficiently so as to make deer-hunting on the mount- 
ain ridges, where the chaparral grows in almost impenetrable clumps, a matter of no 
little danger. 

It is an indisputable fact that the temper of the Grizzly of the Sierra Nevadas and 
of the same species of the Rocky Mountains is very difierent. The latter seems to be 
an animal to be dreaded but little, if any, more than the Black, Brown, or Cinnamon 
Bears of the same region, and rarely has it been known to assume the initiative in a 
contest with man. 

Very different is it in the Sierras, where stories of unprovoked attacks by Gri^czlies 
are frequent, and not few are the lives lost in such cnconnters. 

10. Ursus americannst Pall. — Black Bear. 

The various types of this Bear, known as the Black, Brown, and Cinnamon varietien 
are all found in California, and are more or less numerous. 

The approach of winter sends down from the mountains many of these animala^ 
which often congregate in some locality which proves favorable for a supply of food, 
and where earlier they do not appear at all. Thus, in the hills near Caliente their 
broad tracks were everywhere visible in the oak-groves, where they had descended in 
the night from their lurking places in the deep canons and the dense chaparral thick- 
ets, to feast upon the rich harvest of acorns. 

OVID^. 

11. Ovis montana^ Cuv. — Rocky Mountain Sheep. 

A small band of these animals wua seen upon the summit of Mount Pinos, in the 
Coast range, and another near the tup of Mount Whitney. Their tracks were fre- 
quently observed by the parties who ascended the lofty summits of the Sierras, though 
they are apparently less numerous in California than in many parts of the Rocky 
Mountain region. 

12. Antilocapra americana, Ord. — Prong-horned Antelope. 

The dry plains in various portions of Southern California are tolerably well stockecl 
with Antelopes, bands of which may occasionally be seeu close to the lesser-traveled 
roads. Their extreme wariness, as well as the desert nature of mnch of the country 
inhabited by them, serves to protect and prevent their extermination. 

CERVID^. 

13. CervM canadensis, Erx. — American Elk. 

The Elk has almost entirely disappeared from Southern California, in some portioD» 
of which it existed in great numbers but a few years sincj. I waa informed by relii— 
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ble Authority that a few still remain, making their abode in the i japenetrable tnlle 
Bwamps that environ the Talare and Kern Lakes. 

14. Cemu OQlumlnanuBt Rich. — ^Blaok-tailed Deer. 

This is the prevailing Deer thronghoat the Coast range, as well as the Sierra Ne- 
vada, and is in many sections numerous, though we everywhere heard of their con- 
stantly-fliuiinisbing numbers. 

The summer is passed among the high mountains, where the ridges clothed with 
chnparral for'U their retreat during the day, the bucks esnecially ascendiog to the 
bases of the highest peaks. At the beginning of cold weather, they gradually work 
dowD into the warm and sheltered valleys, there to pass the winter.* 

Like the Bears they resort to the oak-groves to glean the crop of acorns, of which 
thev are very fond. 

TALPID^. 

15. Seapanus tawnsendif Back.«-Oregon Mole.t 

To this species is referred a mole taken at Santa Barbara. 

MetUttremenU, — Nose to root of tail, 5.00; tail to end of vertebra, 1.2*); to end of 
hain, 1.43 ; fore foot, 1.00; hind foot, 0.80 ; breadth of palm, 0.60. 



Na 


TiOflality. 

• 


Date. 


Collector. 


OW 


Santa Barbara. Cid 


Joly — ^ 1875 


H. W.' HMtlmw. 









16. HtstperomjfB ( VwpmimMM) amsHoaaiM, (Kerr) Cooes. — White-footed Mouse. 

This, the common 'si»eoit4 of the interior region, was seen in many localities ibroogh- 
out Southern California, and specimens secured. 

It mav l>e tii(*nrioiied as of internet that these little animals appeared to figure largely 

as an item of fare of the large Brook- trout {Salmo f), which abounds in the north 

fork of the Kern River. Scarcely one of the trout was taken that one or more of 
those Mice was not found in its stomach, while from one fish of unusually large size ao 
fewMr than live wure taken. The trout secure them at night as they run about the 
margin of thn pools. 

17. Aroicolu {)iyonjmes) r\par\u9t Ot^, 

A widely-distributed species, and one common in Southern California. Lives prin- 
cipally beneath rotten logs. 

18. Ochetidon Umgioauda, (Bd.) Cones. 

This lirtle Mcmse appears to be confined to California, no specimens having been 
tak«5ii, so far as I am aware, elsewhere. It there replaces the allied species O. AumiiM, 
the Harvest Mouse of the region east of the Rocky Mountains. 

Afeofntrementn. ^S^iMnttMU No. 207: Nose to occiput, O.dl; to ear, 0.67; to eye, 0.33; 
to tail, '^.03; tail vertebra, 2.70 ; with hairs, 'i.75 ; fore foot, 0.25 ; hind foot, 0.63 ; ear 
above notch, 0.50. 



Ko. 


Sex. 


907 
1300 


(f ad. 
9 ad. 



Locality. 




Santa Barh^ira, Cal 
H«Mal, Cal 



Jaly 6,1875 
May 1,1875 



CoUeotor. 



H. W. Henshaw. 
LieaUErio Bergland. 



19. JHpodomys phUHpHi ardi, (Woodh.) Coues. — Kangaroo Rat* 

A single specimen of this Rat was secured by Mr. Hasson near Los Angeles. 



Ko. 1 Locality. 


Date. 


CoUeetor. 


MO 1 Southern Califomia 


July— ,1875 


■T A . TTflMMm. 







^ Qnite a number of Bats were secured during the season, but have not yet been 
idnntified. 

t For the Identification of this and others, especially the species of MuridcB, I am 
indebted to Dr. Coues. 

AP. JJ— 20 
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20. Crie^odipua parvus, Bd. — ^Least Kangaroo Moaae. 

A single specimen fh>m near Fort Tejon proves to be of this extremely rare and in- 
teresting species. This, the fourth specimen knovrn, serves to substantiate more fnlJy 
the specific distinction made between it and the single other member of the genus, C. 

MeasuremenU, — Nose to occiput, 0.90; to ear, 0.77: to eye, 1.47; to tail; 2.05; tail 
vertebrsB, 2.50 ; with hairs, 2.75 ; fore foot, 0.25 ; hind foot, 0.65 ; ear above notch, 0.28. 

GEOMTIDiE. 

21. Thomomys (Talpoide9( umMnu$, (Rich.) Cones.— Black-faced Gropher. 

This Qopher was found to be very abundant in many localities of Southern California, 
and its dispersion over the country would appear to be very general. Its habita are 
not very well known, chiefly from the fact that most of its existence is passed under 
ffronnd. It moves about from place to place through long burrows made Just beneath 
the surface of tho ground ; tunnels being driven ontwara every few feet to admit of 
foraging on the surface for all sorts of small seeds. The little heaps of earth with which 
it always closes the mouths of its burrows are noticeable in all directions where the 
animal is found, and sufficiently attest its activity during the night hours; for, I 
believe, its habits are chiefly nocturnal, though they may often be noticed at work in 
the early morning and late afternoon. In the fall, when perhaps .the approach of win- 
ter hurries tbem in their efforts for laying up the needed snppUes, their labor is con- 
tinned during the sunny hours of ihe day. 

Their sense of hearing is wonderfully keen, and the chief reliance to warn them of 
danger. When perfectly silent, a pevson may remain within a few feet of the mouth of 
their burrows and watch their motions at wilL 



Ka 


8«x. 


Iffl 


9 


349 




345 


.» 


843 


^ 


995 


^ 



LooaUty. 




Santa BArbara, Cal 
FortTi»Jon,Cal... 

do , 

Santa Barban, C«l 
do 



July 5,1875 
Ang. 8.1S75 
Ang. 9,1875 
July — , 1875 
Jaly — k 1875 



Colleolor. 



H. W. Henahaw. 
Dou 
Do. 
Do. 
Do. 



SCIURID^.— SQUIRRELS. 

22. SdMrua leporinu9, And. and Bach. — Califomian Gray Squirrel. 

This large and beautiful species was found to be extremely abundant in certain por- 
tions of the Coast range, and also in the Sierras. Its distribution over California 
appears to be very general. In summer I found them living almost exclusively among 
the pines, where they found an abundance of the seeds. Tne ground under the trees 
was often covered with the husks of these and with the cones naif eaten. In the £all 
they resort very much to the oak-groves, whence they glean a rich harvest of acorns. 

The chestnut patches at the base of the ears appear to be wanting in summer, aa of 
quite a number of individuals taken in the worn summer pelage none jMiesessed thia 
conspicuous mark. 



No. 



965 
981 
GOS 



Sex. 



9 



Locality. 



Teton Mountains, Cal 

do 

Monntains near KemTille, Cal 



Date. 



Ang. 3,1875 
Ang. 3,1875 
Oct. 8^1875 



CoUeotor. 



H. W. Henshai 
Do. 
Do. 



23. Soiuriu douglasaHf Bach.— Oregon Red Squirrel. 

This Squirrel was found to be extremely numerous in the pineries of the Sierras, 
extending nearly, if not quite, up to the pine limit. It has many of the ways of the 
eastern Red Squirrel, with which its habits correspond most closely, but its notes are 
very different. These are so sweet and pleasing as to almost entitle them to be ranked 
as a soug, and indeed their voices were mistaken for those of birds by more than one 
of our party. 
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Na 



446 

447 
458 
459 
T4S 



Sex. 






Looallty. 



Near Moant Whitney, Cal 

..... do.... 

do 

do 

do 



Date. 



Sept 6,1875 
Sept 6,1875 
Sept 10, 1875 
Sept 10, 1875 
Sept 10, 1875 



Collector. 



H. W. Hensbaw. 
Do. 
Da 
Do. 
Da 



24. Tamias quadrMtiatM, (Say) Rich.— Four-striped Squirrel. 
Difltribiited throughoat California, where confined to the monntaina. Abandant. 



Na 


Sex. 


447 


<f 


448 


<f 


449 




449J 


6 


460 


<f 


7S1 


9 



Locality. 




Near Mount Whitney, Cal 
do , 



.do 
do 
do 
do 



Sept 6,1875 
Sept 6,1875 
Sept 10, 1875 
Sept 10, 1875 
Sept 10. 1875 
Sept 10, 1875 



Collector. 



U. W. Henshaw. 
Do. 
Da 
Da 
Do. 
Da 



25. Tamias lateraliSt (Say) Allen. — Rooky Monntain Chipmunk. 

This is an other monntain species, which probably occurs throughout Southern Cali- 
fornia. It prefers rocky localir.ies where underneath bowlders or fallen logs it exca- 
vates its habitations. Is rarely found other than in communities. 



Na 



45S 
456 
457 



Sex. 



Locality. 






Near Mount Whitney, Cal 

do. 

, do 



Date. 



Sept 10, 1875 
Sept 10. lt^75 
Sept 10, 1875 



Collector. 



H. W. Henshaw. 
Do. 
Do. 



26. Spermopkiliu Aarrwti, Aud. and Bach. — Antelope Squirrel. 

This little creature was noticed in several districts in Southern California. It lives 
in communities on the dry, sandy plains, where the herbaee is of the scantiest kind. 
Its nature is shy and timid in the extreme, and so quick and agile are its motions that 
even when found some little distance from its hole it proves no easy task to shoot one. 
Usually their quick ears and roving eyes warn them of coming danger in time to 
aecnre an unimpeded retreat, and the glimpse of a white tail, which is held upright 
after the manner of an antelope, as its frightened owner disappears beneath the 
ground, is all one usually obtains. 



Na 


Sex. 


Locality. 


Data 


Collector. 

> 


63S 


if 


Valley of Kern Biver, Cal 


Oct 37,1875 


H. W. Henshaw. 



27. SpermophiliM heeoheyit Richardson.— California Ground Squirrel. 

No animal is perhaps better known throughout California than this Squirrel, and 
iDsijn^ificant as it may be thought from its small sizt^, its numbers are so vast that it 
proves to be one of the greatest naisances to the farmer, and in many sections renders 
8acc«*8HfnI agriculture all bnt imp<»S8ibIe. They live together in large colonies, and in 
sooie portions of the State where tbeir increase has been left unchecked, it seems, to 
one passing thrrmgh, as if the country was one vast burrow, so rapidly do tbeir colonies 
succeed one another. Once firmly established, the ireradication is a matter of **xtreme 
difficulty. It is rarely possible to completely destioy a large colony, and if a few pairs 
are It-ft they soon multiply to such an extent as to make their ravages on corn-field or 
ve^t^table-patch seriously felt; in sections where their numbers are greatest, I was in- 
formed that not infrequently the loss by these little indefatigable thieves had reached 
one-half the corn-crop. 

Tbeir barrows are usually made in an uncultivated pat«h of ground, most often a 
pasture immediately adjoining cultivated ground, and their raids rarely extend more 
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than 200 vards from home. Their ravages begin as soon as the first green leaf of cereal 
or vegetable appears above the ground, and cease only when the la^t kernel of grain 
has been carried away. 

With regard to their rate of increase I was informed by a farmer, though seven or 
eight was the nsnal number produced at a birth, he had in one instance on opening a 
female found no less than thirteen embryos. As they are known to produce two or 
more litters during the year, their excessive multiplication will thus not appear sur- 
prising. Poisoning by strychnine appears to be the only sure means for their sup- 
pression. This is neither easy nor always safe, since in exposing poisoned grain there 
IS always danger of killing horses and cattle ; and as the farmer and ranch succeed 
each other by turns, the extermination of these pests fails from lack of the necessary oo- 
operation. 



Na 



174 
175 
S83 
S39 
S40 
51S 



Sex. 



cfad .. 



ad 



Locality. 



SaaU Barbara, Cal 

do 

do 

do 

do 

Koaf Mount Whitoey, Cal 



Dato. 



tTnly 1,1875 
Jnly 1,1675 
July 7,1875 
Jaly 6.1875 
Jaly 8,1875 
Sept 99, 1875 



CoUeotor. 



H. W. HenshAw. 
Do. 
Do. 
Do. 
Do. 
Do. 



LEPOIUD^. 

88. Lepu9 oallaiu8, Wagl.— Jackass Rabbit. 
Numerous throughout Soathem California. 

29. XfpiM trovlfridgei^ Bd. — ^Trowbridge's Hare. 

A single specimen of this little Hare was obtained at Santa Barbara, where, however, 
it was not uncommon ; it was the only species seen in that locality. 

30. Lepus tjfUMiKcHs, Bach., var. aruroHCB, Allen. — ^Arizona Gray Rabbit. 

The locality where was taken one single example of this Rabbit was Kern rille. They 
were very numerous here, living principally in the crevices of the rocks. I am inclined 
to believe that this form is spread over much of the southern h^f of the State. Many, 
presumably of this variety, were shot for food. 



No. 


Sex. 


Loo4dity. 


Date. 


Collector. 


631 


<f 


Kemrllle,Cal 


Oct 85,1875 


H. W. HenahA^r 









Respectfully submitted. 

Lieut. Geo. M. Wheeler, 

CcrpB ofEngineera, in Charge. 



H. W. Henshaw. 



Appendix H 13. 

report on the operations of a special party for making rthnolooicat. re- 
searches in the vicinity of santa barbara, cal., with an historical account 
of the region explored, by dr, h. c. yarrow, acting assistant 6ukgson, 
united states army. 

Unffed States Engineer Office, 
Geografhicaj. Surveys west of the IOOth Meridian, 

Washington, D, C, Deomher 18, 1875. 

Sir: I have the honor to submit herewith a report of the operations of a special 
party under my charge detailed by you for the purpose of making ethnological re- 
searches in the vicinity of Santa Barbara, Cal. The report, as will be fonnd,,ia pre- 
faced by a short hiHtorical account of the region explored, as given by Cabrillo, a^Porta* 
guest*. '^ ^^ vipitfd tTi«> coast of California in 1542. 
Yeiy respectfully, 

H. C. Yarrow, 
A, A, Surg. U. S. Army, Surg, and ZooL to Eap^iUou. 
Lieut. Geo. M. Wheeler, 

Corps of EnginearSf in Charge. 
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Od the 27tU day of June, 1542. Jaan Rodriguez Cabrillo, a Portuguese navigator in the 
service of Spain, left the port of Navidad, New Spain, with two small vessels, the 
San Salvador and La Victoria, to explore the coast of California, which he sighted on 
the 2d of July. Prt>oeeding along it, on the 7th of October he came in view of two 
islands some distance from the mainland, which he named after his vessels ; these 
islands, lying in Santa Barbara Channel, southwest of San Pedro, and now known as 
San Clemente and SantA Catalina. On these islands, Cabrillo found many aborigines, 
who at first showed great fear of the Spaniards, but finally, becoming friendly, told him 
of numerous other Indians on the mainland. Resting here but two days, he set sail on 
the 9th. Shortly afterward, reaching a spacious bay and following its shore-line, he soon 
came upon a lar^e village of Indians dose to the sea-shore. Here his ships were visited 
by the savages in canoes, from the great number of which he called their town Pueblo 
de la» Canoaa. It would appear impossible to fix the exact site of this town, but cir- 
cumstances point to the city of Santa Barbara as the locality. On the 13th, resuming 
his voyage, he passed near two largo uninhabited islands, now known to be Santa Cruz 
and San Miguel, and anchored in front of an extremely fertile valley. Here he was vis- 
ited by many natives coming to sell fish, who informed him that the whole coast was 
densely populated as far northward as Cabo de Galera, or Point Concepcion of 
the present day. Northwest from the Pueblo de las Canoas, be discovered two 
islands, which he named San Lucas, afterward known as San Bernardo, and which at 
the present day are supposed to be those of Santa Rosa and Santa Barbara. Point 
Concepcion was reached by this Portuguese navigator on November 1, after much suf- 
fering from cold, winds, and tempests. Anchoring near this place to obtain wood and 
water, he called the port de las Sardintu, from the abundance of fish thereabouts. 
Here were found many natives of most friendly disposition, one of whom, an old female, 
said to be the Qneen of the Pueblos, came off to the captain's ship and remained two 
nights. Returning to the Island St. Lucas on account of bad weather, on the 3d of 
January Cabrillo died on the island called la PMeekm, believed to be the present San 
Miguel. Of the manner of his death, and his notes in regard to the Indians he saw, we 
shall have occasion to speak hereafter. With this account of one of the earliec 
explorers of the region to be visited by ourselves, as a proper preliminary to a report 
of our own operations, we now proceed to give the latter in detail, first, however, 
briefly mentioniug the circumstances which 1^ to the exploration in question. 

It is reported that some years ago the captain of one of the small schooners common 
to the Pacific coast returned from a visit to the island of San Nicholas, and stated hav- 
ing seen quantities of pots, stone implements, skulls, and divers sorts of ornaments on 
the snrface of shell-heaps, which had been uncovered by storms, and exhibiting in 
proof of his assertions a number of these articles which he had brought with him, and 
w^hich he distributed among his friends. It is reported that this captain again visited 
San Nicholas and its neighbor, Santa Catalina, and return^ with a full schooner-load 
of relics, but ibis part of the tradition lacks confirmation. 

Little attention was paid to this most valuable archaeological discovery until 1872 
and 1673, when Mr. W. G. W. Harford, of the United States Coast Survey, happened 
on the islands of San Miguel and Santa Rosa, lying to the northward and westward of 
the islands before mentioned. From these islands this gentleman procured a small but 
e:xceedingly valuable collection of interesting objects, which came into the hands of 
Mr. Wm. H. Dall, a most intelligent and enthusiastic collector, from which he deemed 
the locality of sufficient importance to visit it in person. This he did in the winter of 
1873 and 1874. Mr. Dall visited San Miguel and Santa Catalina, but as his time was 
limited, no thorough examiuation was made of this mine of archteological wealth lying 
then temptingly open to view. He, however, procured many interesting specimens. 
I>iiring the same season, Mr. Paul Schumacher, well known for his investigations far- 
ther up the coast, discovered in the vicinity of San Luis Obispo and the Santa Maria 
River, deposits similar to those found on the islands. The results of these discoveries 
boing communicated to the Smithsonian Institution, this establishment determined to 
make a thorough and exhaustive exploration of not only the mainland, but also of the 
islands; and, in the spring of 1875, Mr. Schumacher was named to conduct the work in 
l>ehalf of the National Museum. By a fortunate coincidence, one of the parties of the 
Expedition for Explorations west of the One hundredth Meridian under the War Do- 
partment, of which the writer was placed in charge, was about to visit the Pacific 
eoast, and an arrangement was entered into whereby hearty co-operation and unity of 
eiflTort were effected. Mr. Schumacher was to explore the islands, and the Exploring Ex* 
podition party the mainland along the coast from Santa Barbara north for a distance 
of SO or 30 miles. 

Jwieaving San Francisco June 4« after a pleasant sail of forty-eight hours, we arrived 
^t Santa Barbara,the Pueblo de lae CanoM of Cabrillo, and there found the other mem- 
\f^irB of the party, consisting of Dr. J. T. Rothrock, botanist, and Mr. H. W. Henshaw, 
orxiithologist, whom you had directed to assist in the enterprise. Arrangements were 
^t once made to explore the neighborhood, and the day following that of our arrival 
^ro started, and under the gni&nce of the Rev. Stephen Bowers, whom we were in- 
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Ibnned had already made some excavationa in the section about to be visited, for the 
ranch of T. WaJhice More, near the little village called La Patera, some eight miles 
from Santa Barbara. Arrived at a spot where oar gnide informed us he had found a 
few bones and arrow-heads, the work, digsing a trench in a north and south direction 
on a cliff overlooking the sea and probably tiO feet above it, was at once commenced. 
There were no indications that this locality had been used as a burial-place, but after 
digging a few feet, and beyond some loose bones that had been reinterzM by Mr. Bow- 
ers on the occasion of his first visit, we came to an entire skeleton in «ito. It was ly- 
ing on the right side, facing the west, with the lower limbs drawn up toward the chin. 
No oniaments or utensils were found, but a quantity of marine shells were near the 
cranium. Continuing the excavation deeper, two other skeletons were discovered in a 
similar position to the first, and near them a few broken arrow-heads. These were re- 
moved ^nd the excavation extended downwaixl and backward from the sea-cliff, the 
labor being rewarded by the finding of seven other skeletons. These latter, however, 
were huddled together and gave no evidence that care had been takt»n in the burial of 
the bodies to place them in any particular position. Near by were a few shell-beads 
and other ornaments, and an abalone shell {Halietus gplendeng) containing a red pig- 
ment. The bones wt«re so friable as to crumble to pieces on exposure to the atmos- 
phere, and on this account none could be secured. On excavating to a depth of 5 feet, 
a layer of marine shells was reached, under which was a firm stratum of yellow, sandy 
clay, beneath which, as our subsequent experience proved, burials were never made. 
After digging for several hours, and finding nothing further of special interest, the 
trench was refilled. 

Moving around from place to place in the field, our attention was finally attracted to 
a depression in the center of it, some 200 yards from the sea-cliff, which on examina- 
tion gave undoubted evidences of being a burial-place, ribs and vertebne of whales 
being scattered about, and small inclosures found that had been made in the earth by 
setting up large fiat stones on their sides. Digging into one of these inclosed areas, 
broken bones and some broken pestles and mortars were found, but nothing of special 
value. The excavation was continued to a depth of 3 feet only, which, as subsequently 
ascertained, was not sufficient. We left this locality for a time. 

While engaged in the interesting search in question. Dr. Rothrock, who had strolled 
off some distance after botanical specimens, communicated to us that he had discov- 
ered, on the opposite side of a small e8tero to the northward, a locality which he be- 
lieved to be a burial-place, founding his belief on the fact that he had seen a number 
of whales' ribs, placed so as to f« rm arches over certain snots. As we well knew that the 
8anta Cmz Island burial-grounds were similarly marked, we anticipated a ** good find," 
and, indeed, so richly were onr anticipations rewarded that we named it the " Big Bih- 
nanza," The annexed diagram will give an idea of this place and the several other 
localities already mentioned. 
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The next morning found us at an early hour near the snot discovered by Dr. Hotb* 
rock, and from the surface indications it conld hardly be doubted that at some T>eriod 
it must have been a bnrial-place of note. The surface of the ground, instead of !>»«>. 
senting the appearance of mounds, or hillocks, was rather depressed in a semicLroQlar 
form, and in varions spots ribs and vertebrie of whales had been partially buried in ^ 
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^ronnd, the ribs in some instances being placed together, as reported by Dr. Roth rook, 
m the form of arches. Selecting what appeared to be a favorable place, 20 feet from 
the edge of the cliff, frontins the e$tero shown in the map, a trench was commenced 
ranning dae north and south. Two feet below the surfinoe the first indications of 
barials were reached, quantities of broken bones beinff met with at every stroke of the 
spade, interspersed with pieces of whales' bones and decaying redwood. At a depth of 
5 feet the first entire skeleton was foaod in position, and near it several others were 
sabseqnently nncovered ; in all of them the head fronted northward, the face was down- 
ward, and the lower limbs were extended. Over the femar of one of the skeletons was 
a flat plate of steatite, a sort of soapstone, 12 or 14 inches square, with a hole in one end, 
which we called a *' tortilla-stone," its probable use having been for cooking their cakes, 
or tortillas, the hole in the end serving to withdraw it £om the fire when thoroughly 
heated. In rear of the skeleton, and to one side of the plate, was an olla, or jar, of stea- 
tite, broken, but containing some fine glass beads and human teeth, and behind this a 
stone pestle of symmetricalshape, about 3 feet in length, of a hard hpecies of sandstone, 
and another plate of steatite, and two large ollas of over five gallons capacity, their 
months or apertures fronting north, and Just above was a single cranium facing the 
cliff, face downward, and on top of it a single femur. Continuing the excavations to- 
ward the cliff, a small sandstone mortar was exhumed containing a masd pf red paint, 
and in its immediate vicinity a large number of beads of glass and shell with ornaments 
made from the lamina of the abalone shell, which is common to this coast, being found 
in great abundance on the islands some 20 miles distant. Digging still farther, other 
skeletons were found in similar positions, but in many instaucee toe lower limbs were 
flexed upon the body, while in a few cases the fingers of the right hand were in the 
month. One skeleton was that of a child, near which were fonnd beads, ornaments, 
tortilla-stones, and two more ollas, one of which contained portions of the cranium of 
a child. This skeleton had apparently been wrapped in a kind of grass matting, as 
small portions were found attached to the bones and scattered near by. In the olla 
containing the head-bones of the child were a great number of small black seeds, 
smaller than mustard-seed, which were recognized by one of the laborers as a seed used 
by the present California Indians and natives in making demnlcent drinks and eye- 
washes, the Spanish name being chiya. 

A second trench, opened 40 feet from the first, yielded quite a number of excellent 
crania and other specimens, amons which were fish-bones, crenated teeth, (of fossil 
shark possibly,) and a very large olla containing bones and covered on top with the 
epiphysis of a whale's vertebra. The following are the notes fnrnished by the gentle- 
man m charge of the excavations at this point : First trench, 6 feet by 2, running 
north and south, trending to the westward, indications of burials, whales' bones, and 
rooks set up vertically. Two and one-half feet below the surface found skeleton with 
face downward, head to the north. Three feet below surface reached a large flat stone, 
^hiob being removed was found to cover ribs and shoulders of a female skeleton, head 
pointing north, body resting on left side. A small mortar was over the mouth, small 
sandstone mortar and pestle of fine workmanship near top of bead. This locality prov- 
ing rather nn prolific, a second trench was commenced 40 feet below last, nearer cliff, and 
about of same size. Two feet below the surface to our great surprise a large steatite 
olla was discovered, which proved to contain the skeleton of an infant wrapped in 
matting. Unfortunately, upon exposure to the air, the bones crumbled away. Beneath 
the olla was a cranium, apex west, face north. Three feet below the surface were two 
skeletons in fi&ir condition, with crania to the north. Our discoveries this day had de- 
ireloped so much of interest that it was not until darkness had overtaken us that we 
discontinued our work. 

In order to give some idea of the amount of material recovered during the excava- 
tions, a record of each day's work follows : 

June 10. — This morning began work shortly after sunrise at both trenches opened 

tbe day before, digging in a westerly direction in the first. In this, numbers of crania 

and bones were found in similar positions to the first met with, and also several fine 

ollas, tortilla-stones, mortars, and pestles. All these utensils were invariably in the 

immediate vicinity of the heads of the skeletoas ; in fact, in many instances the crania 

-were covered by large mortars placed orifice down. In the second trench, the digging 

-was in an easterly direction, and the first discovery that of a skeleton and a fragment 

of iron near the right hand, probably a knife or spear-head, which, arcbceolo^ically 

speaking, was a source of great grief to us, our hope being that no remnants of Span- 

isti civilization would be fonnd in these graves. • It could not be helped, however, al- 

tboogh a great deal of pre-historic romance was at once destroyed. Near this skeleton 

-was another, and by its side the first pipe met with, which was similar in appearance 

to • plain modem cigsr-holder, and consisted of a tube of tbe stone called serpentine, 

S inches long, the diameter of the wider orifice being a little over an inch. At the 

smaller end was a mouth-piece formed from a piece of a bone of some large water-fowl, 

and cemented in place by asphaltum. How these pipes were used with any degree of 

cotofort is impossible to surmise. 
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Continaiog tbiB exoavatioD, the next discoTery was a steatite olla oontainiDg a akoll, 
differing in many respecte from those found in the graves ; if from one of the same 
tribe, it shows marked differentiation. Near the olla was a large sandstone mortar, 
over 2 feet in diameter, and behind it another olla containing more bones, and another 
pipe, 10^ inches in length, and near this latter article a smaller olla filled with red 
paint. It should have been mentioned that from this trench was procured a femur 
showing evidences of a fracture through the neck of the bone, which had become ab- 
sorbed, the head uniting to the upper portion of the shaft between the greater and 
lesser trochanters. Further search revealed at the same depth a mortar, covered by 
the shoulder-blade of a whale, which also contained, the skull of an Infant covered with 
an abalone shell, while near by was paint, piece of iron, a nail, and various shell orna- 
ments and beads. Near at hand, to the rear, were a broken mortar and pot underneath, 
which was a small olla, the whole covering the skull of a child ; and a little deeper a 
skull resting upon a fine, large, pear-shap|ed steatite olla, the outside of reddish color. 
These remains appeared to have been inclosed in a sort of fence, as a plank and 
stakes of decayed redwood were near by. At the bottom of this trench, just above 
the firm clay, and under all the specimens Just described, was a fine sandstone pestle 
17^ inches in length. 

June 11. — Coutinned in same trench, advancing in a northerly direction toward 
trench No. 1. At a depth of 4 feet were two skeletons, and near them was a square 
cake of red paint ; alongside were two more skeletons, over one of which was a large 
mortar, mouth downward, and close by t»n<>ther similar utensil. Under this skeleton 
was an instrument of iron 14 inches in length, a long iron nail, and two pieces of red- 
wood, much decayed. A little farther in was a small canoe carved from steatite. All 
the skeletons were face downward, heads to the north. In trench No. 1 the digging 
was continued in a southerly direction. The first object encountered was an euonnoas 
mortar, 27 inches in diameter, with its pestle near by. This article was on its side, the 
mouth toward the south ; around it were no fewer than thirty crania, some in a fair 
state of preservation, and others very friable, broken, and worthless. Lying on top 
of this mortar, on further removal of the earth, was an almost entire skeleton, with 
fragments of long bones and of steatite pottery. As surmised by some of the party, 
the perfect skeleton was that of a chief, and the remains those of his slaves slain with 
him ; which is at least a possible, if not a plausible, view of the case. 

Experience by this time had taught us that nearly all the burial-places or spots 
had been carefully marked, since near the head of each skeleton were either bones of 
the whale or stakes of redwood. 

Being obliged to leave for Los Angeles June 12, the work was continued by Mr. 
Bowers, who, up to June 25, secured the following articles from (he two trenches in 
question, viz : 32 skulls, 24 large steatite oUaa, 6 large mortars, 7 large pestles, 2 small 
serpentine cups, 7 tortilla-stones, 7 abalone shells, 3 iron knives, 4 stone arrow-heads, 

1 iron ax of undoubted early Spanish manufacture, quantities of glass, shell beads, 
paint, shell ornaments, black seed of the character previously mentioned, 2 pipes, 2 
soap-root brushes with asphaltnm handles, and a copper pan 8 inches in diameter, 
which were found covering the top of a skull — the copper evidently having preserved 
a portion of the hair, which was quite black and silky, and not coarse, as is usaally 
the case with Indians. 

June 25. — ^The same excavation No. 2 was continued, and 3 crania were uncovered, 
also an olla containing the bones of a child, not far from which were 3 mortars and 2 
oUas. Just above the stratum of clay the most iuterentiug discovery was made of an 
entire skeleton, which bad been buried in a redwood canoe, but which was so decayed 
that only a small portion could be preserved. Near the head of the canoe were a large 
olla and mortar, the mouths northward. On removing the skeleton, which was lying on 
its back, the bones fell to pieces. In the canoe, alongside of the skeleton, were 3 pestles, 

2 pipes, an iron knife or dagger blade that had been wrapped in seal-skin or fur, and 
a stone implement of triangular form and about 6 inches in length, probably used as 
a file, or perhaps for boring out pipes. 

June 26. — Trench No. 2 was abandoned and work resumed in No. I, which yielded sev- 
eral crania in bad condition. Near a whalebone, standing on end, was an empty broken 
olla, and not far off a skeleton on its right side, Ugs drawn up, head facing west. On 
its right-hand side, near by, was a small highly-polished serpentine cup and a small 
mortar and pestle. After excavating awhile and finding nothing but broken bones, 
digging here was discontinued and an excavation commenced ten feet to the northward 
and near the edge of the cliff, but after going down 5 feet through kitchen refuse, ashes, 
bones, shells, it was filled up and work resumed at the same trench. Several honrs* 
digging resulted in finding nothing, but finally the ** lead " was once more struck. The 
first discovery was a skeleton, which, from the appearance of the pelvic bones, w»s 
that of a female, and near which were great quantities of beadM, shell ornaments^ and 
seeds. It was here we first encountered what at first sight appeared to be dried cloves, 
but which, on closer examination, proved to be ornaments of asphaltnm, hollow in the 
center, and in ^me instances having at one end a small piece of dried grass or fiber. 
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by means of which doubtless they wfere fashioned into necklaces. Some abalone shells 
were also found, in close proximity to which were the bones of a child. Another 
mortar was discovered, containing; some bones in bad condition. 
June 27. — Being Snnday, operations were suspended until the next day. 
June 28. — Work was resumed at trench, No. 1 but for 6 or 8 feet nothing was met with 
save isolated bones. Digging to the southward, however, a skeleton was found with 
top of head to the northward, the position of which was nearly face downward. On 
its removal and beneath it was a large mortar, cavity down, slightly tipped, and facing 
west. In another direction, to the eastward, was a large sandstone mortar facing north, 
and beneath it a skull in good condition, while near by was a small olla containing 
ornaments of shell, beads, seeds, and paint. Deeper down, still another small olla was 
revealed, filled with the black seeds, and near it a small pestle. A number of crania 
and bones were also found, but all in bad condition. One of them, however, was par- 
ticularly interesting from the fact of two arrow-points, one of a porphyritio stone, the 
other of obsidian, being imbedded in the outer table of the skull. From the position 
of the arrows it was inferred that the wounds were received by the person while lying 
down. Digging in a northerly direction in this trench, 8 or 10 more skeletons, au 
huddled together, were exhumed, also 2 small pestles, 2 nftortars, and some abalone 
shells containing ornaments. In one of the larger of these shells were the head-bones 
of a young child, and near it two polished serpentine dishes, containing some of the 
dove-like asphaltnm before alluded to. A broken dish had been neatly mended with 
asphaltnm and probably sinew, as drilled holes were found in both pieces. Not far from 
tVese cups was found a leather (?) pouch curiously ornamented on the oatside with 
circles of shell-discs. 

On Jnne 29, finding that our labor was not as richly repaid as formerly, further exca- 
vation in this locality was delegated to Mr. Shoemaker, who, having discovered only 6 
crania, and these in poor condition, after six hours' faithful labor, the " Big Bonanza" 
was abandoned, and in the meanwhile the writer was prospecting. 

Crossing the estero, and reaching the raoch of T. Wallace More, esq., we visited the 
asphaltnm mine, from which it is probable the Indians whose resting-places we had 
been so ruthlessly disturbing, procured their supplies of this, to them, most precious 
material, since it must have been extensively used in fastening on their arrow-heads 
or spear-points, and in mending and filling up cracks and holes in their canoes. Not 
far from this mine, the spot was reached which has been mentioned as that where 
burials were indicated by whalebones and fiat stones, and it was determined to explore 
it next. Near it was a depression, in which appeared to have been either a threshing- 
fioor or dancing-place, oviu-shaped and 60 feet long by 30 or 40 wide. It had been 
beaten or trodden down so firmly that no vegetation could fiourish thereon. In the 
afternoon^ not far from camp, one of the party discovered some fragments of human 
bones which had been thrown out of a squirrel-burrow, which circumstance led us to 
search for relics. Opening a trench 300 yards to the westward from camp, at a depth 
of 3 feet, some broken bones were found and one skull : near the latter were a quantity 
of beads and a matted mass of fur, apparently of eitner the seal or sea-lion. After 
some hours' fruitless labor, digging in this locality was discontinued. This was the 
only instance in our experience where the burial of but one individual had taken 
place. 

On the following day, one of the laboring party, assured of finding something to 
repay further labor in the " Big Bonanza," urgently suggested the same, whereupon 
excavating was again entered upon at that place ; and, curiously enough, after a little 
digging, a remarkably fine knife of obsidian was diHCovered, nearly 10 inches in length; 
a boue implement, similar in appearance to a sword-blade; and two pipes, one of them 
ornamented. This ornamented pipe was the first of the kind we had met with, and we 
congratulated ourselves upon having yielded to the suggestion of the workman. 

July 1. — Resolved to excavate in the locality last discovered, and an early start was 
made. This trench in T. Wallace More's ranch was commenced 200 yards from the 
Bea-<3liff. At a depth of 2 feet broken bones were uncovered, and at 4 feet entire skele- 
tons, vrhioh in many instances had been inclosed with flat stones, forming a kind of 
coffin. Some mortars and pestles were here also met with, as well as pipes, arrow- 
heads, and another fine spear of flint, and one of iron. After four days' nard work, 
with no other results than those mentioned, this trench was abandoned. It is doubt- 
less probable that many more articles might have been found here, but the time that 
woald be consumed in securing a few small articles was demanded where results would 
most likely prove richer and more interesting. 

From Dr. Taylor, of La Patera, a gentleman who for years had studied the ethnol- 
ogy and archaeology of the Pacific coast, we learned of the probable existence of bnr- 
ial-places at a spot some 12 or 15 miles up the coast, known as Dos Pueblos, Dr. Taylor 
bavio^ there seen the remains of numerous kitchen-heaps, inferred that a large popu- 
lation once lived in that locality, and that their dead would be found not far distant. 
Accordinp;ly Dr. Rothrock and the writer started on a prospecting tonr, and after a 
eonple oihonrs' ride came in sight of the Dos Pueblos ranch, occupied by Mr. Welch 
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and family, liakinp^ onraelvee and object known to Mr. Welch, we receired a welcome, 
and were invited to dig anywhere we might think proper. Mr. Welch showed ns in his 
potato-patch nnmben of broken bones that had been turned np by the plow ; but 
oeing attracted by some whalebones partially imbedded in the earth of the sea^lif 
near by, we immediately left the potato-patch, knowing from experience that where 
the whalebones are there also were graves. The position of these graves, as well as 
some others subsequently discovered, may be seen from the map. (See Sketch 2.) 
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The next day it was determined to move the entire party to this locality and exes- 
vate, which was done, the first trench being made at the point marked 1, near the brow 
of the cliff, where were whalebones and large, flat stones. At a depth of 4^ feet, grest 
quantities of bones were fonnd huddled together, but no skeletons in a particular pos- 
ture. In some instances, stone receptacles, similar to the one already described, were 
encountered, but from their infrequency this burial feature was apparently not com- 
mon. All the bones were in a very bad state, much worse than those about La Patera, 
and but few were preserved. Throughout the graves, but not placed in particular po- 
sition, were several large mortars, large and small ollas, pipes, beads, and ornaments, 
besides bone awls. In locality No. 2, the same class of articles was brought to light, 
but in larger number. 

In the narrative of Cabrillo, by Bartolome Ferrel, this locality is called Dos Pnebloe, 
from the fact of there being two towns on opposite sides of the creek, which run a dowa 
from the Santa Inez Mountains. These towns were densely populated with a mild, io- 
offensive people. We were informed by Mrs. Welch that she had heard from an aged 
Indian woman that two separate tribes, speaking different dialects, lived on opposite 
sides' of the creek, which constituted the boundary-line between them, and tnat the 
tribes were not permitted to cross this creek without first obtaining each other's coo- 
sent. 

Gontinning our excavations in No. 2, a long, straight pipe and a small mortar having 
a handle, (the first of its kind,) and containing red paint, were found, and near the ]a^ 
ter a pipe only partially bored out. On the opposite side of the creek a trench was 
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opened beneath a gigantic piece of whalebone, bat several hoars' work revealed noth- 
ing bat btoken bones, and it was abandoned and work resnmed in Nos. 1, 2, and 3. 
Dnring the 6th, 7th, 8th. 9th, and 10th, the excavating was conttnaed, resulting in the 
discovery of mortan, ollas, pipes, &c., and cnriously enough in No. 3 of no fewer than 
30 skeletons which had been bnried in sea-sand, and under which were 3 fine stone 
spear-heads and some fragments of iron. In No. 2 were several large ollas and mor- 
tars, and near the head of a skeleton, presumably that of a female, some china cups 
and saucers of very ancient shape. The time allotted to these explorations having 
now nearly expired, the remainder of our stay was devoted 1o filling up holes and 
packing the specimens. The specimens were roughly estimated as weighing from 10 to 
15 tons. ^ 

Regarding the people of whom we have been speaking, and of whom no representa- 
tive remains to tell of their history, but little could be learned; the crumbling bones 
and household gods we had so ruthlessly disturbed, were the only witnesses of the 
former existence of a once populous race ; but beyond this they made no revelation, 
while careful examination of the entire literature of the Pacific coast proved fruitless 
in throwing li^ht on these early generations. All the writers who speak of these abo- 
rigines, and it is but fair to state that few, if any, of them were possessed of original 
information on the subject, (having gathered their materials nrom Ferrel's narra- 
tive, ) are of the opinion that they were friendly, peaceable, and inoffensive, which 
opinion is enforced by the absence in their graves of warlike implements to any extent. 
Cabrillo states that they were armed with bows, the arrows being pointed with fiint 
heads, similar to those used by the Indians of New Spain ; he also speaks of clubs, but 
mentions no other weapon. As to population, he states that on some of the islands 
there were no people, but that others were densely populated ; the former we have not 
been able to identify. The Indians told him they had occasionally suffered from 
the attacks of warriors armed like the Spaniards, and from the fact that toward the 
middle of the eighteenth century the mission priests of Santa Barbara removed their 
savage parishioners from the islands to the mainland to escape the ravages of the 
Russians and their Kodiak allies, it is supposed that this warfare had been going on 
for a number of years. As to the extent of the population, we can form an idea only 
from the number of burials, at different points, and villages, the names of which have 
been handed down to us through Cabrillo. At a rough guess, our party must have 
exposed at their main trenches the remains of no fewer than 5,000 individuals, and, 
from what we have sabseqnently learned, there are hundreds of these burial-places 
alon^ the coast. 

With regard to the towns, the Indians informed Cabrillo that the whole coast was 
densely populated from the Pueblo de las Canoas to 12 leagues beyond the Cabo de 
Galera^ (Point Concepcion, ) and gave him the names of these towns. To the northward 
of their city was Xuco, Bis, Sopono, Alloc, Xabaagna, Xoootoc, Potoptnc, Nacbuc, 
Omlqueme, Misinagua, Misisopano, Elqnis, Colve, Mogn, Xagna, Anacbuo, Partocac, 
Snsnqniy, Omanmu, Gna, Asimn, Agnen, Casilic, Tucumu, Incpupu. These towns were 
in the immediate vicinity of the Pueblo de las Canoas. Near the Cabo de Galera, or 
Point Concepcion, as it is at present called, was the pueblo named by Cabrillo, 
" Poeblo de las Sardinas,'' in consequence of the great number ot small fishes taken by 
the natives. In the neighborhood of this pueblo were the villages of Xixo, Cincaout, 
Cincut, Anacot, Maoumanoa, Paltated, Anacoat, Paltocac, Tocani, Opia, Opisto- 
pia, Nocos, Yutum, luiman, Micoma, and Garomisopona. These towns or villages 
were ruled over by the aged queen to whom reference has been made, the cap- 
ital and seat of government said to have been Cincut. Cabrillo also gives us 
the names of some of the towns on the islands; for instance, on one of them, 
which he states is 15 leagues long, probably San Miguel, Niquipos, Haxul, Xugua, 
Nitre, Macano, Nimitapol. On other islands not intelligibly specified were the 
towns of Ciquimuymu, Nicalque, Limn, Zaco, Nimollolli, Nichochi, Coycoy, Estolooo, 
Niqnesesqnelua, Poele, Pisqueoo, Pualnacatnp, Patiquin, Hnoc, Patiqnilla, Nimumn, 
Piliaqaay, and Lilibiqne. He also mentions that on an island south of Isle de la Pose- 
Bion was one called Nicalqne; on this were three towns, Nicoche, Coycoy, Coloco. 
From this extended list it may be inferred that a large population once lived in the 
region explored. 

With regard to the time that these people disappeared We can only conjecture. 
From the mission records it appears that in 1823, the total number of Indians in the 
vicinity of Santa Barbara was upward of 900, but this census embraced all Indians, 
and not alone those from the islands and sea- coast. In 1875, the year in which we 
write, not a soul can be found to give any information as to the ancient inhabitants of 
this part of the coast. There is a tradition that many years ago a Mr. Neidifer, while 
on a trip to the island of Santa Cruz, discovered there, much to his surprise, an aged 
hag, and that he removed her to Santa Barbara, but no one could understand her lan- 
gnage, and after a short time she died ; also that she was a young girl at the time the 
lodians were removed to the mainlana, and returning from the boats to seek her in- 
fiuit, in the hurry and confusion of the embarkation she was left behind ; that when 
foand she was clothed in furs ornamented with the feathers of birds. Doubtless this 
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woman was the last borviTor of the island tribes. As to the causes which led to the 
total extinction of this once popnlons race, th«*re are no tmst worthy data, and it wonld 
profit us but little to enter tne wide field of speculation. 

Of their manner of living little if anything is known. Cabrillo states that on most 
of the islands miserable huts existed, but on the mainland there were houses similar 
to those of the Indians of New Spain. On one of the islands, however, which be 
states was four leagues long, there were many good houses of wood. We are at a loss 
for further information on this point, but it is certain that the dwellings of these peo> 
pie were constructed of perishable materials and not of adobe bricks like the Pueblo 
Indians of New Mexico, since no trace can be discovered of such material, and it is 
hardly possible this would be the case in the short space of time since Cabrillo*s visit 
It is extremely probable, therefore, that they built their houses of timber, or else used 
the skins of a'dmals slain in the chase. Referring to the matter of houses of wood 
up' n the islands, some doubt might apparently be thrown upon this portion of Cs- 
brillo's narrative, for at present no trees of a siae sufficient for building purposes are 
found on the islands ; but this author states that on the Isle de 8t. Augustiu he saw 
trees 60 feet in height and of such girth that two men could not encircle them with 
their arms joined. 

In their choice of localities for towns these ancient people showed the same degree 
of sagacity as that evinced by the American aborigines down to the present day. On 
the islands were myriads of water-birds and quantities of sea-lions and seals ; the water 
fairly teemed with fishes and molluscous animals, affording a plentiful supply of food, 
and no doubt at the time they were occupied there was plenty of sweet water to be 
had, which^ unfortunately, is not the case at present. On the mainland, at all the 
localities visited, the circumstances of environment must have been such as to render 
the struggle for exist<ence extraordinarily easy. For instance, at Santa Barbara and 
up the C4*ast, or what was called the Pueblos de las Canoas, the land is extremely fer- 
tile, and must have yielded good crops, for Cabrillo especially mentions that the In- 
diars lived in a fertile valley, and had an abundance of com and many cows. In addi- 
tion to their pastoral pursuits, the Santa Inez Mountain afforded them game, and the 
waters, fishes, clams, mussels, &e. From the great quantities of shells found in the 
graves and kitchen-heaps, and the absence of mammalian bones in any quantity, it is 
fair to suppose that the tribes living near the seaside derived the greater portion of 
their sustenance from the waters. The favorite places for towns appear to have been 
not far from groves and near small mountain-streams. Anterior to 1542, these Indiana 
must have been idolaters, but we have good reason for believing that after the advent 
of the mission priests many of them embraced the Roman Catholic religion, and faith- 
fully followed its teachings. Cabrillo speaks of having seen on one of the islands 
(probably San Mignel) a temple of wood with paintings on its walls, and idols. San 
Miguel and some of the other islands have been carefully searched for this temple, but 
in vain. 

It is hardly necessary to refer again to the different utensils found in the graves oi 
these people, but it may be well to state that all the ollas, mortars, cups, pipes, and 
pestles met with were fashioned out of steatite, or magnesian mica, a sort of soapstone, 
consequently very soft, which alooe was used for the ollas, sandstone of different de- 
fXees of hardness for the pestles and mortars, and serpentine for the cups and pipes. It 
IS eas^ to understand that^ the ollas were readily carved from the soft soapstone-like 
material by means of stone knives, but how the gigantic and symmetrical mortan 
were hewn out with such rude tools is beyond our comprehension ; yet they mast have 
been easily procured, otherwise such lavish generosity in burying them with thed«*ad 
wonld hardly have been possible. It is thought that the steatite articles were not 
made by the mainland Indians since no deposits of this mineral were at their disposal, 
but by the dwellers on the islands of Santa Catalina and Santa Rosa, where alone this 
mineral existed, and the supposition is that the islanders trafficked with those of the 
mainland for their commoaities, giving in exchange utensils of steatite. The ollas 
were doubtless used for c(x>king, as many of them bear marks of fire^ and the mortars 
for bruising grain, acorns, and grass-seeds, the smaller cups and basins for ordinary 
household purposes, and the pipes for smoking. Canoes are mentioned by Cabrillo, 
who states that some were small, holdiug only two or three persons, while others were 
of sufficient capacity for ten nr twelve. These were probably hewn, not burned, from 
logs of redwood cast up by the waves. The one mentioned as discovered by our |»arty 
containing a skeleton was, however, formed of three planks, which had been lashed 
together by sinew or cord, the Joints being payed over with asphaltnm. The omar 
mente and beads of domestic manufacture were made of the nacre of shells and of 
small shells, but the glass beads found were undoubtedly of European workmanship. 
There seems but little doubt that nets were used for trapping fishes, a small portion 
of what appeared to be mesh-work being found. Furs are spoken of as articles of 
clothing in Cabrillo's narrative, but beyond this nothing is known. In speaking of the 
employment of furs, mention is made of the long, fine, black, and beautiful hair of the 
natives ; this statement is corroborated by the appearance of some hair found oa the 
skull which we have spoken of as being found cohered with a copper pan. 
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It was at first sopjiosed that a certain desig;!! had been followed in the manner of 
interment, or rather of the postnre in wLich the bodies were placed, but an examina- 
tion of the notes already given will show thai such was not the case, althoufi^h most of 
the entire skeletons discovered at La Pat«ra were in the same position, but those at 
Doe Pnebliis were in all attttndeSf consequently we infer that there was no regular 
mode of procedure. From the fact that so many loose and broken bones were found 
close to tne surface of the earth, it is probable that the same spot had been used over 
and over again for bnrials» the remains of the previous occupants being shoveled 
out to make room for new-comers. Perhaps the utensils disinterred were also made to 
serve for more than one burial. A question in connection with the burials, which is 
yet to be satisfactorily answered, is. How were these people enabled to pass the heads of 
children, and even grown penons through the narrow openings in the ollas except in 
a mutilated condition. It is true that some savage trihNM expose the bodies of their 
dead until the flesh is removed, but we know of no instance where savages are in the 
habit of catting up their dead for burial purposes. It may bo these people practiced 
the cutfing method, or that finding bones in digging anew, these were thrown in the 
ollas simply as a ready means of their disposal. 

lo addition to the burial localities already mentioned, we are cognizant of uthers to 
the northward and southward of Santa Barbara, and quite a number of them have 
alraady been explored, although doubtless others still remain perdu to excite further 
archa^ologio cnpidity. Mr. Paul Schumacher has examined a number in the vicinity 
of San Luis Obispo and on the Santa Maria River, and Mr. Bowers quite a number in 
Santa Barbara and in the vicinity of Carpenteria, lying south of this city. 

We have carefully consulted all available works which would tend to throw light on 
the history of these aborigines, but, with the exception of the narrative of Cabrillo, 
have found little pertaining to the subject. It may, perhaps, be interesting to give the 
foil title of the ncre and most entertaining manuscript from which we have so freely 
quoted, which was reproduced i i typography by the late Buckingham Smith, in his . 
work entitled | Coleccion | de varies documentos | para la historia de la Florida | y 
tierraa adyacentes : 

Cftbrillo's own title, or rather Ferrers, is as follows : " Relacion, 6 diario de la navega* 
oion que hizo Juan Bodrignez Cabrtllo con dos navios al disonbrimiento del paso del mar 
del sur al norte, desde d7 de Juuio de 154S2 one salio del puerto de Navidad, hasta 14 
de Abril del siguiente alio que se restitnyo a el, haviendo Uegado hasta el altura de 44 
gradoe, coo la descripcion de la costA, puertos, ensenados e inlas reoonocio y sub dis- 
tanciaa, en la estensoion de toda aqnella costa." The death of Cabrillo, as already 
stated, occurred on the Isla de la Posesion, in the middle of January, l.'>43, and was 
caused by injuries received from a spar which fell from aloft and broke his arm near 
the sboolder Before bis death, he named as his sncceMSor Bartolorae Ferrel, " Piluto 
mayor de los dichos navios," and to this successor we are indebted for all we know of 
the people under discussion. 

Ill conclusion, it may with propriety be stated that we have here only endeavored to 
show the results of the exploratory work pt*rformed in the vicinity of Santa Barbara 
by the party sent out under the auspices of the expedition in your charge, aud that no 
attempt haa been designed toward solving questions appertaining thereto, more partic- 
ularly in view of the tact that the entire subject will be fully and a>ly discussed by 
J^rofesaor F. W. Putnam, of the Peabody Museum of Arohaeology, Cambridge, to whom 
the entire collection has been submitted* for examioatiou aud study, and who is per- 
haps better fitted lor this most entertainii^g task than any other person in the conntr^. 
Id his bands we willingly leave the subject, confident that, with the rich materials 
gathered by us as a basis, he will elucidate many hitherto mysterious problems con- 
nected with the customs of this extinct race, and briug to light muoh of their now 
hidden history. 
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NOTKS UPON ETHNOLOGY OF SOUTUBRN CAUrONIA AND ADJACICNT REGIONS, BY DS. 

O. IX>BW. 

UNrncD States Engineer Office, 
Geographical Sdrvbts west of the 100th Meridian, 

Waskiiigtonf D, C, fefrmary 19, 1»76. 

I>ISAJC Sir : I have the honor to submit herewith a report upon the Indian tribes visited, 
their eostoms and relations, as well as old hieroglyuhical writiugs upou rooks in 
Mono County, California. As ethnology is a matter or steadily inoreasiog interest, I 
hope thJa oontribatiou will not be without its value. 
Yeiy respectfully, your obedient eervant, 

Oscar Loew. 
Lieut. Geo. M. Wheeler, 

C€fjt9 of Engineargf in Charge, 
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Daring the iield-aeason of 1875 yoa kindly gftve roe an opportunity to Tioit a nnmber 
of localities in California that did not lie directly upon the route of Lieutenant Berg- 
land's party, to which I was attached, apd I therefore availed myself gladly of any 
occasion to collect fSMits upon ethnology whenever the regular duties permitted me to 
do so. 

While on the expedition of Lieut. Bergland's party, the Pa2n>te8 of Southern 
Nevada, the Hnalapiis of Northwestern Arisqna, the Mohaves and Chemehnevis of the 
Colorado River Valley, the Kanvuyas and Takhtams of the vicinity of Ban Bernardino, 
were visited ; and before the expedition started out, the Mission Indians of Santa 
Barbara and San Gabriel ; and after the return from the field to Los Angeles, the In- 
dians of San Joan Capistrano, Siui Diego, and of Mono and Inyo Counties, Califomis. 
Vocabularies comprising from iiiOO up to nearly 400 words, and also sentences that may 
assist in establishing certain grammatical roles,* were collected of those langnagee, 
of which some have almost died out and now spoken by very few individuals, as is 
the case with the Kasnii of Santa Barbara and the Tobikhar of San Gabriel. 

While of some of the languages (Mohave and Chemehnevis) a long list of words 
was collected by Lieut. A. W. Whipple during his exploration for a Pacific railroad 
route in 1853 ; of others, over two to three dozen words were barely known, as with 
the languages of San Diego, San Juan Capistrano, and San Gabriel. Of others again, 
no vocabularies had been published to this time, viz, Kasn^ (Santa Barbara,) Takhtam, 
X (Serranos of San Bernardino,^ and the Western Payntes, (Mono and Inyo Counties, Cali- 
fornia.) Hence I trust that the collection of vooafiularies and sentences now made will 
prove of value and fill a gap in the philological knowledge of Indian idioms. 

THK MISSION INDIANS. 

The pious zeal of the Spanish priests drove them soon after the religions subjugation 
of Mexico into Southern California, but up to the end of the seventeenth century they 
had but little success ; many were murdered, stoned to death, or cremated alive. It 
was mainly in the eighteenth century that tbey gained considerable headway. Some 
of the mission churches were built in the present century ; that of San Juan Capis- 
trano in 1806, destroyed by an earthquake in 1812, has remained in ruins ever since ; 
and that of San Bernardino was built in 1822, whose ruins are now used for a sheep- 
corral. Sic tranait gloria mundi ! Nearly all the missions, hardly over forty in number, 
were in the coast counties. The most important of them were San Di<^, San Juan 
Capistrano, San Luis Key, Los Angeles, San Fernando, Santa Barbara, San Luis Obispo, 
ana Monterey. 

The Mohaves, Turoas, and Cocopahs resisted all attempts at conversion ; they oould 
not conceive the sometimes contradictory teachings of Loyola's followers, who preached 
diflferent morals from what they practiced, and it appears that the Mohaves, like the 
Moqnis, became the more averse to the Christian religion the greater the seal and 
energy of the Jesuits in forcing their belief upon them. 

The Padrea generally tried to eradicate the orifipnal name of the tribes and substi- 
tute Spanish ones ; the tribe of San Diego, for instance, is known under the name 
Diegue&oB, and their original name is forgotten, but, as the language indicates, the 
tribe forms a branch of the xu ma stock. Just north of this tribe lives another, but speak- 
ing a very different language, and without a uniform tribal name. They occupy about 
a qozen ranches t situated between the coast and the Coahuila Valley. The tribal name 
Netela, mentioned by Buschmann appears to be unknown there, at least all my ques- 
tions were answered in the negative by the Indians of San Juan Capistrano and San 
Luis Rey. The former call themselves Akh^tohma, the latter Gaitchim, (the Ketchis of 
Buschmann,) but the Spanish names have here also taken root, the names San JnaneiioSf 
San Lnise&os, ^bc., being frequently used. Their language is closely related to that of 
the Kauvuyas, (Cowios, Coabuillas,) who live just east of theformer, and occupy a 
number of ranches in the San Jacinto Mountains and the adjacent Cabezon Valley. 
The Kanvuyas had also been converted by the Jesuits, and belo.iged, with the relat-ed 
tribe of theTakhtams,^ to the mission of San Bernardino. One of the Kauvuyas told 
me that their forefinthers used to bum their dead, but the padres abolished that prac- 
tice, saying that '< the Great Spirit would be displeased,'' (se enojaria Dios.) These In* 
dians raise com and watermelons, and serve as laborers with the whites. 

Another tribe lives at San Gabriel, a town nine miles east of Los Angelea, bac 
the full- blood, as well as the half-breetis, use more of the Spanish language than their 
own, which in known to some extent only by the two old chiefs living there. The xiam« 
Kizh, given by Buschmann to this tribe, could not be verified with all my efiforta ; if 
this tribal name ever existed, it is now entirely forgotten. The old chief I visited 
called his tribe Tobikhar, or Spanish, Gabrilefios. He was probably over ninety yean 

* The reader is referied to Gutschei's paper in this report-. (App. II 16.) 

t Among them the lately much talked oiTem^cula. 

X Their Spanish name Serranos signifies " inhabitants of the Sierra." 
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of a|{e, very weak, and suffering from a painful eye-disease. Among other statements 
he said that he had made a treaty with General Fremont in 1843. Many words I pro- 
pounded to him he conld not recall in his native language, and excused himself by say- 
ing, '* we are now so far civilised that we have forgotten our own language/' (somos 
tan eivilisadoe que hemoe olvidado nuestra lengua. ) Still the collection of words ob- 
tained comprises about 200. 

Another language nearly extinct is that of the Indians of Santa Barbara, on the coast. 
After much inquiry, an intelligent Indian * about three miles north of the town was 
found, who owned a large farm, and spoke, besides his own language, tolerably well 
Spanish and English. He called the original tribe KasuiL The ruins of the old mis- 
sion church are about three miles east or the town. 

THB UNOONVERTBD TRIBES. 

One of the most numerous tribes in North America is that of the Payutes.t Indeed, 
this tribe, the main stock of the Shoshone family, has ramifications that reach very 
far. From the Mohave River t in Southern California to Central Utah, from the 
MoGui towns to the northern boundary of Nevada, they are distributed in larger or 
smfljler bands across valleys and mountains, and have many dialectical differences of 
language. While the party was encamped in the Colorado River Valley at Cotton- 
wood Island, a great number of Payntes came daily into camp, and occasion was taken 
to collect over 350 words and many sentences ; an easy matter if one meets an Indian 
speaking well Spanish or English. The vocabulary was again compared at El Dorado 
Ca&on and Stone's Ferry. 

The Chemehuevis live farther south, near the month of Bill Williams Fork, in the 
valley of the Colorado River. Their language is nearly identical with that of the Pay- 
ntes of Southern Nevada. However, the language of the Partes of Inyo and Mono 
Counties, California, shows very considerable di£rarences: again, the dialect of Aurora, 
Not., is differing considerably. The distinction is therefore made between the South- 
em Payntes, living in Southern Nevada and in the Colorado River Valley below the 
month of the Grand Cafion, and the Western Payutes, living in Mono and Inyo Coun- 
ties, California. The Payutes are but little devoted to agriculture, some families rais- 
ing watermelous, beirg exceptional cases. Their principal food consists of me!«quite, 
beans, pine-nuts, lizar£, vermin, grasshoppers, occasionally rats and rabbits, still rarer- 
a deer or a monntain-aheep forms means of subsistence. Fish are not eaten because of 
a soperstition. The Southern Payntes, who have, like the Mohaves, four blue tattooed 
vertical stripes on the chin, used to be a dangerous tribe. Camp Cady, on the Mohave 
River, was established on their account, and in a most desolate uninviting region ; 
bat the nost was abandoned several years ago, the Indians having gone to the Colorado 
River. In lti64, over two hundred Payutes were surrounded at Owen's Lake by a party 
of whites and all drowned. 

A tribe much superior to the Payntes is represented by the Mohaves. devoted to agri- 
cnltnre and but little to hunting. Lieut. A. W. Whipple, 1854, was the first who pub- 
lished details of the customs ana language of this interesting tribe. This ofiBcer also 
selected the spot for the establishment of a military post in that region, and Fort Mo- 
have was soon afterward built there. The Mohaves have seldom been troublesome to 
the whites, and the latter have in such cases been the cause of difficulty. In 1859, thev 
killed some emigrants who had stolen com and watermelons from their fields, which 
caased a fight between a company of soldiers under Captain Armistead and a band of 
Mohaves, whereby the former were repulsed and would have suffered heavy loss had 
not sncoor arrived from the fort at the critical moment. This tribe numbers about 
3,000 souls, and is one of the tallest on the continent, surpassing in height the hunting 
tribes of the Payutes and Hualapais, the latter speaking a tongue closely related to 
Mohave and inhabiting the cool mountain regions of Northwestern Arizona. The Col- 
orado River Valley, from Fort Mohave about 200 miles to the southward, with a very 
hot climate in summer-time, was the home of the Mohaves for many generations past. 
They live principally as vegetarians, using meat but very rarely. The Mongolian fea- 
tnrea are more marked with the Payntes than with them. The color of the skin is 
lig^bt- brown, their countenance is rather pleasant and even intelligent, and the physi- 
og^nomles differ as much at* among the white race. The front teeuk are worn down to 
one-half the usual size, and flattened, showing that they are much used in masticating 
food* Bad teeth appear to be unknown there. In summer-time they live in open huts, 
in winter in holes dug in the ground and covered with branches. They have names 
for constellations, for some even the names of animals, a singular coincidence with tlie 
ideA of the old oriental nations. Thus the Orion is called amdf (mountain-sheep ;) 
Ursns limor, kaickd; Milky way, kaU-hil-kut/a'aifMnft^ (trail of heaven ;) Venns, kamtm 

* His Spanish name was Vinceuie Unrcia. 

t Spelled in various wajs: Pa-utes, Pi-ntes, Pai-utes, Pah-ntos. 

X They left the Mohave River but three years ago. 
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valtai, (tbe big «tar ;) Jnpiter or Satornns, hamot^ kavotanye. According to the poeition 
of tbi> " Great Bear" they Judge the time at night, and know that its position is a dif- 
ferent one at sanset at different times of the year. 

The language is polysyllabic, melodious, and rich. There exist fonr words for *' to 
eat/' acc««rding to the food, and three words for '*ant/' according to the species: 
TeAoma Mtf /ye, (little piss-ant;) Hano-p^oka, (large hairy ant;) Hord-Oj (little black 
ant.) They have a separate word for " thitiking,'' aheta, and in expressing it pat 
their fingers to the forehead, knowing well that brain- work and thinking are identi- 
cal. Some of their words bare eight svllablee, for instance, indoffe-g^Mandljfet the 
throat-bone, thyroid cartilage. Although they have no law against polygamy, most of 
them have but one wife. The women are well treated, and by no means like slaves, a 
moral feeling in the families generally being observed. Of course there are exceptions 
to the rule, exceptions that become conspicaoos with those Indians that live Jast 
aronnd the white settlements. 

The Mohaves have a myth of a gre^^t flood, during which their forefathers lived 
upon the neighboring mountains. They are ver^ superstitions. Dreams are ascribed 
to the influence of deceased friends. If one dies upon a trail, his spirit will hover 
there to harm those passing by at night. To avoid this, another trail is made, leading 
far around the bewitched spot. After the death of a mau, the whole family bathe for 
four days, with little interruption, in the river, and a horse is killed in order to enable 
the spirit to ride to heaven. The heaven, okidmbova, is situated in a hoi and dry valley 
west of the Mohave range; while the hell, aviiitvofli^ is on the top of a big mountain 
where it is'cold and rainy, (Dead Mountain, forty miles north of Fort Mohave.) They 
believe in a good and bad spirit. The custom of cremation is very old widi them. 
Upon inquiry why the dead are not interred, as among white people, they laughed, and 
said, *' It stinks bad." During the ceremony, all the clothes of the deceased and of his 
relatives are burned. If a medicine-man predicts three times falsely he is invariably 
strangulated. Several year ago snch a medicine-man was only saved by the interfer- 
ence of the military authorities of the post. Another provided himself with a pistol, 
having resolved not to submit to the punishment for his unfortunate diagnosis. 

COMPAKISON OP LAN6CAOBS. — BIKROOLTPHIOAI. WSmXGS. 

As to the origin of the Indians, many theories have been offered, of which the most 
probable is that of Asiatic descent ; especially the marked Mongolian features of some 
tril)es are favorable to this conception, so ably treated by Mr. H. Howe Bancroft in his 
** Native Races of the Pacific States,*' and by Oscar Peschel in his " Yoelkerknnde,^ 
to which works the reader is referred. What I desire to call attention to, however, 
are several points not heretofore treated with the desirable minuteness, chiefly on ho- 
connt of want of proper knowledge of some of the Califomlan languages ; I mean affin- 
ities between some of the idioms with the Japanese and Chinese. It is true some 
attempts have been made to prove a relationship between a Mexican language (Otoni^) 
and the Chinese ; however, those efforts become ridiculous to the eye of the critical 
examiner.* 

When collecting vocabnlaries in Southern Califamia,! was struck with the Kanvnya 
word iam-yatf for sun, resembling much the Chinese yat4aUf for sun. This led me to 
compare all the vocabnlaries I collected on your expeditions with Japanese aud (.Chi- 
nese, with which langnase&I am acquainted to some small extent However, it was 
with the apprehension of touching a field ontside of my sphere that I commenced this 
work. I tnerefore declare expressly that I leave it to tht« professed philologist to de- 
cide whether the similarities of words contained in the following table are to be as- 
cribed to accidental coincidence. I further declare that among the eighteen languages 
of California, New Mexif*o, Nevada, and Arizona, compared with Japanese, only tbe 
Paynte offered some striking similarities of words with this idiomt. Abont one dozen 
more words could be added than contained in the following table, but as the similari- 
ties between these words are confined to one single syllable, they were discarded. 

* See Bancroft, Native Races, vol. iii. 

t Abont infusion of Japanese blood into tbe California Indians, and drifting of Japan- 
ese vessels from the Asiatic to the American coast, see Bancroft, Native Races, voL 
V, p. 52. 
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In preparing the foregoing list, 350 words of Paynte and Mohave served for com- 
parison, and from 200 to 300 of the others. The similarities of words for sun, afar, and 
neaven are certainly remarkable. 

' In comparing a number of otherwise totally different languages of the West, we are 
Btrnok by the fact that a few words, especially for trater, handf and bird, seem to baTO 
the same roots in most of them ; moreover, roots we find again in other countries. 

In comparing the word for hand, we find — 



Name of tribe. 



Tehna , 

Tao« , 

Qnerez 

Isleta 

Jemez 

Moqnis 

Aztec 

Vte 

Paynte 

Tobikhar, (San Qabriel) 

Kaarnya 

Oaitctaun 

Digger 

Wihinasbt* 

Neeahenam* 

Meidoo* 

ShoahoD e*. 

Comanche 

Cahita 

Cora 

Lombokf 

ft 

ft 

?t 

ToDgat 

ft 

Satahnant 

Sapamat 

Caffni , 

Bomana , 



Country. 



New Mexioo 

do 

do 

do 

do 

Arizona 

Mexico 

Utah 

Nevada 

California 

do 

do 

do 

do 

do 

do 

Nevada 

Texas 

Mexioo 

do..... 

Hawai lalanda 

Timor Islands 

Celebes Islands . . . . 
Friendship Islands. 
Formosa islands . . . 

New Zealand 

NewOainea 

West Polynesia.... 
Molncca Islands ... 

AfHca 

Italy 



Word for "band." 



ma. 

manena. 

sbka-mostsi. 

num. 

ma-tash. 

mo-khde. 

mo-itL 

fntL 

mo-om.. 

a-mon. 

ne-ma-to-e. 

ne-mo-vnitchaig. 

se-tnut. 

i-nud. 

fna. 

nuMna. 

fMO-sbita. 

mo-shpa. 

mO'tna. 

moaHma-ti. 

li-ma. 

lifiui. 

lifiio. 

lima. 

Uma. 

rifiio. 

balifMO. 

lifiMingh. 

galei-mo. 

ri-monL 

mandha. 

manns. 



* Taken trqm Bancroft, *' Native Baoes," vol. ilL 



t Taken from Balbi, Tableaux des Langaea, 



While the syUable ma for hand can be traced in America as far south as Brazil, it is 
not found with Indians east of the Rocky Mountains, nor with the Esquimaux. Of the 
eighty African lanffuafi;es I compared, only the Caffre language contains it again.* 
Neither is this syllable tound in the Semitic, Finnish, Bas Basque, Caucasian, Central and 
North Asiatic languages, nor in the Sanscrit, (Aa«ia,) but again in the Latin word 
manus. As regards Chinese (^fid=8^«) and Japanese, (fe,) the analogy is wanting; 
but there is a word in the latter language, mai, meaning a handle. 

Another word common to a great many Indian languages is that for water. 



Name of tribe. 



Paynte .. 
Kanvnya 
Oaitchim 
TJte 



Country. 



Word for water. 



Tobikhar.. 

Isleta 

Jemez 

Tehna 

Weitbapek 
Mohave.... 

Sidney 

Abai 



Zend 

Sanscrit .. 
Gnzerate . 
Bonmains. 
Cholo 



Nevada 

California 

do 

ITtob 

California 

New Mexico 

do 

do 

Oregon 

Arizona 

Anatralia 

Philippine Islands 

Java 

Persia 

India 

do 

WaUachia 

Central America.. 



pal. 

pal. 

pa. 

par. 

pa. 

pa. 

po. 

pa-ha. 

aha. 

bado. 

bahL 

pa*niiu 

apo. 

apa. 

pani. 

apa. 

pay-to. 



* These remarkable resemblances appenr to give support to A. Murray's f^eological 
hypothesis of a now submerged continent in the Indian Ocean, the supposed cradle ot 
mankind. 




m 



4 1 



m 




i- © * ^ 





Q 




9^ (f 



m 

m 



'l/" -^C M3 





k. 




W 









m 




^ 









rFmn V 



Ancient Rock Carving; 
Tour miies- S. Woi*B€n ton. 
fiUvt:kLcLke Va^rZey , 

f From, a sAeteA ^Jfr. Lomw.) 




327 

Like the syllable ma for hand, so is the syllable pa for water wanting in the Indian 
languages east of the Rocky Mountains. This syllable is not fojxnd with the Semitic, 
Central Asiatic, nor African languages. 

In the Chinese ahui and the Japanese tnitsu we miss the resemblance ; but in b#th 
languages occur words with a certain relationship : in Japanese pai means a drinking- 
cnp, the Chinese pui. 

Furthermore, tne syllable toi for " bird " occurs in almost every Indian language west 
of the Rocky Mountains ; again, the same syllable tn means ** male birds " in Chinese, 
as well as Japanese. 

The formation of the plural in Paynte is nearly the same as in Japanese ; both lan- 
guages use the syllables hara and gara to express the plural form : 

Paynte : gan rhonse.) Plural, ganigara. 
kanao. kanabara. 

Japanese: fl to (man.) fitogara. 

matsu (fir.) matsnbara. 

Again, the prepositions become poatpoeitions in both languages. 

Paynte: nuni gan npa ne. 
I house in am. 

Japanese: wataknsi lye-no ntsi-ni ari. 

I house in am. 

If the Indians are of Asiatic origin, it is but natural that, if an affinity to Asiatic na- 
tions is traceable at all, the most success would be expected in examining those tribes 
that are still in closest proximity to the Asiatic coast ; that is, the tribes of the^acifio 
States. 

Historical facts are unfortunately not known proving these migrations, but the pos- 
sibility cannot be questioned. That, however, in comparatively recent time, that is, 
in the beginning of onr era, Japanese and Chinese visited the American coast is beyond 
a reason Die doubt. An old Chinese work relating to the discovery of a country 20,000 
li to the eastward, by the Buddhist priest Hoei-Shin, has beeu translated, and given rise 
to mnch discussion.* * 

In connection with this, it may be interesting to reproduce here a singular inscrip- 
tion containing several distinct Chinese characters on basaltic rocks in Black Lake 
Valley, about rour miles southwest of the town of Benton, Mono Coauty, California. • 
Mr. Richard Decker, of the town, called my attention to this inscription. Certainly, I 
never saw a similar one in New Mexico or Arizona. Should the striking resemblance 
of some of the charcters to Chinese symbols be a mere accident, or give proof of early 
Chinese explorers f The inscription is scratched in the basalt surface with some sharp 
iostmment, and is evidently of great age. 

The Indians say that it was a mystery with their fathers who made these inscriptions. 
The rooks upon which they are seen lie regularly upon each other ; and the true order 
of sequence of the symbols cannot be ascertained. The latter are from 3 to 5 inches 
high. 

The Chinese-resembling symbols in the inscription are the following : 

No. 1. — i = to. the earth. 

No. 2. — ^ = shan, the hand, (contracted form.) 
No. 3.~/j| = shi, an omen. 

No. 4. — ^ = min, a cave, a house. 

No. 5. — n = kwang, a desert, and T, kan, the clothing. 

The direction of the feet at the bottom of the page giving the description is exactly 
toward the northwest. 

About 20 miles farther south from this locality exist two other similar inscriptions, 
according to Mr. Richard Decker, aforementioned. 

* The reader is referred to the recently published work " Fnsang, or the discovery of 
America by a Chinese Buddhist priest in the fifth centnry," by Charles G. Leland. 
The work is very ably written. It contains but one remark from the author with 
which I cannot agree, when he speaks, page 136, of Coronado and the " Quivira River " 
in connection with Northern Caltforma, We know that Quivira was a town in Eastern 
2few Meanco visited by Coronado in 1542. Coronado never was in California. 
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U^KfTED Stjltzs Exgockkk OmcB, 
Geogkapbical Suktets West of Osk Hoomuedth Mkkiihax. 

WatkimgUm, D. C^ Ftkrmmrj 9. I.^?€. 

Dear Sie: I hare t be htmor to ^abmit berevith a report opon the pfay^biotogial 
efl«;«^tA **( M bot aod dry elimat^, a ^object d^Aerving attentioo in eonnectkm with, tbe 
explorati'iO or oecopation of tbe Colondo Vallej, aod ooe oot heretofore treated apoo 
to aoj |(reat extent. 

Very re^peetfolly, yoor obedient aerrant, 

OOCAE Ldew. 
Lieat. Geo. 1L Wheeler, 

Corpt of Kmginttn, ta Charge. 



It b in bot comparatiTely fev regions of the earth that the temperature of the air 
riaea almve blood-heat for weeks and months in socceeaion ; hence, oar knovledj^ of 
tbe nbjMological changes prodaced bj it are qaite meager. 

H hen it is considered that onder ordinary circamstances the vhole tendency of the 
fanmau system is directed toward keeping its temperature mhore that of the sonoond* 
log air, tbe task is suddenly reversed in the hot deaerts, where the thermometer rises 
for considerable periods daily op to llu^ to 116^ F.. in some eases up to 121^^ while the 
normal temperature of the blood is ^PJb V. That this task is at first not aolved with 
precision is becsnse the system only gradnadly accommodatea itself entirely to tfae new 
conditions, and apparently after losing twelve to ^fteen per cent, of its bodily weight. 
What a change in the conception of bot and cool is undergone in such a climate, when 
it is foond agreeabig cool in tbe evening, when the thermometer has descended from Ilt>^ 
to 94 -^ T, I Observations on pulsation and respiration were frequently made, and it was 
foond that the former was generally much increased, while the latter showed but a 
alight, sometimes no increase. 

The following table shows some of theae observations: 



July 30. 



Jnly 31. 



1 


Falsatian. 


BespirstloD. 


PnlaatioiL 




A 


75 1 

73 I 
80 , 

75 1 

* 




16 
19 
14 

18 
IS 
18 
16 


80 
89 
80 
65 
78 
60 


IS 


B 


^ 


c 


21 


I> 


^ 


E 


Ss* 


y 


17 


o 




H...'. 













Tbe temperatore of the air was 108^ F. in the afternoon when the observations were 
made. G and H were t^vo Pay nte Indians, who came into camp, one of abont twenty- 
five, the other about sixty years of ago. On July 31, a hot wind was blowing all the 
afternoon, and tbe observations were made after a march of 15 miles to £1 Dorado 
CarioD, on tbe Colorado River. A, B, and C, were at work upon tbe mesa and exposed 
to tbe hot Huu and wind, while D,£, and F had taken a bath in the river and remained 
in the cool shade on the shore. F was a very phlegmatic person, and his pulsation 
and respiration were always lower than the others. The normal number of respirations 
during the day is considered to be IH per minute ; that of pulsation 60 per minute. 

The temperature of tbe body was taken on various occasions and found, to be in- 
creased in very hot afternoons about 1" F., but at one time, after a march of 20 miles in 
a scorching heat, it was found with B increased fully 2^, (taken under the tongue.) 

If it is considered that the temperature of the body is but dS.'^b F., it must be a 
matter of surprise that in a heat of 110^ to 116^ F. it is not increased more than one or 
two degrees above the normal temperature, although inner heat is being produced by 
breathing and oxidation tbat is continually going on in tbe blood. The system has« 
therefore, to contest against two sources of beat, the interior and the exterior. 

Tbat a decrease in the assimilation of food forms one condition is doubtless true ; but 
he principal factor is an enormous evaporation from the body, which to determine 
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qnantitatiyely appeared a matter of great interest. From a series of observation s made 
daring very liot days, (108^ to 114° F.,) measuring the amount of water drank and the 
Yolame of urine secreted, the conclusion was arrived at that two liters of water leave 
the body in the gaseons state dnriug the twelve day hours. If, however, engaged in 
heavy work, such as packing mulesi climbing mountains, <&c., the amount is nearly 
doubled. The volume of urine was found to average only one-twelfth to one-fourteenth 
of water drank. Ttie latter had generally 1(P F. ; but that the lower temperature of the 
drinking water has but very little to do with the cooling of the body may be shown by 
the following calculation : 

Let it be supposed that a man of 70 kilograms weight drinks 2 liters of water of 70° 
F.y and that the specific heat of flesh is the same as that of water, which is very neM*ly 
correct, as the body consists of about 75 per cent, of water, we have the following 
eqnation : 

70 X 98.5 -f. 2 X 70 _ 

72 — ^'-^ 

The blood temperature would therefore be decreased to 97° .7 F., or not more than 0.8°. 
That this is not sufficient cooling effect for twelve hours in such a hot climate is evi- 
dent. But how different the result if we calculate the amount of heat' becoming latent 
by conversion of two liters of water into vapor! According to Regnanlt, the latent 
heat of one gram water converted into vapor of a certain temperature is expressed by 
the following formula : 

W = 606.5 + 0.30S U 

t is here the temperature of blood-heat = 36°.8 C, (9H°.5 F.) Hence, the number of cal- 
orics =W, becoming latent by evaporation of two liters of water, is equal to 1,235,000; 
which, should the evaporation suddenly take place, would suffice 1o depress the temper- 
atare of the body (70 kilogram s weight) for 17°.6 C, or 31°.7 F. ! But this cooling effect 
does not take place at once; the two liters evaporate gradually during twelve nours ; 
hence, the cooling effect per hour is = 2°.6 F. This, therefore, would be the amount 
which the temperature of the body would be raised if no more water were available 
for evaporation. 

How soon a person must succumb from thirst in such a hot climate becomes' evident. 
The first symptom is delirium, aod when arrived at that state the efforts to save are rarely 
crowned with success. A number of cases were related to me where helpless sufferers 
have been picked up, but died after one or two days, in spite of all care bestowed upon 
them. Even old pioneers, miners in the mountains, who were well acquainted with 
the dangers of crossing the desert in a new direction, deviating from the old trails 
leading to water, perished, overcome with thirst and fatigue ; not by sunstroke, which 
is almost unknown there. It appears that this latter calamity only takes place when 
the hot atmosphere is at the same time charged with humidity, interfering with the 
free evaporation from the body. 

It is evident that by drinking large quantities of water, the blood must acquire a high 
degree of dilution ; hence all the juices, those of digestion included, the gastric and 
pancreatic, must be more diluted than usual, and the power of digestion weakened. 
Xherefore, but a limited amount of food is assimilated, no matter how much is eaten, 
and a great deal leaves the body undigested, with the feces, which generally are of a 
thin consistency. 

As another consequence we observe the decrease of muscular power ; every exertion 
requires an increase of combustion, whose result, the heat, has to be converted into 
mechanical force. But everything tends here to keep the combustion at a low state. 
Henoo it is preferable to be vegetarian in this climate, as a consumption of meat pro- 
daces an increase in the number of blood-corpuscles, the absorbers and carriers of the 
oxygen, the oxidizing surface. The Mohave Indians inhabiting the hot Colorado Val- 
ley below Fort Mohav^ are exclusively vegetarians. 

It is worth mentioning that after consuming fatty matter a considerable portion is 
exaded unchanged by the skin. It was also observed that while meat increases the 
thirst immensely, fat suppresses it considerably. Repeatedly I was assured, that 
in crossing the desert, alcoholic drinks and tobacco have a very injurious effect, as a 
person nsing them succumbs much sooner. A resident of Saint Thomas, a little oasis 
on the Muddy Creek in Southern Nevada, stated that two or three days previous to 
undertaking a desert trip he abstained from any stimulating material. 

It is a question of interest in what proportion stand the quantities of water evapo- 
rated by tbe lungs and by the skin. 

The average volume of air inhaled daring twelve hours is, according to Carpenter's 
Physiology, 5,000 liters. This volume leave:) the lung.i perfectly saturated with uois- 
tare* at blood temperature; hence the maximum am mnt of water removable by exha- 

* At least in the hot desert climate, where the inhaled air is hotter than t^e body. 
Tbe repeated introduction of the wet bulb of the psychorometer into the nost rils snb- 
stantiated this fact. 
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lation itt 210 ^ams. We have seen above that two liters = 2,000 grams evaporate from 
the body in twelve hours. Hence the remaining 1,790 grams must take their way 
through the pores of the skin, and the quantities stand in the proportion as 1 : ti.5, 
while under ordinary circumstances the relation is but 1 : 0.66 (!). 

It appears, therefore, that the main evaporation, hence the main cooling effect, takes 
place by the skin, and that evaporation by the lungs exercises but little influence on 
the temperature of the body. 



Appendix H 16. 



ANALYTICAL REPORT ON ELEVEN IDIOMS SPOKEN IN SOUTHERN CALIFORNIA, NEVADA, 
AND ON THE LOWER COLORADO RIVER, THEIR PHONETIC ELEBfENTS, GRAMMATICAL 
STRUCTURE, AND MUTUAL AFFINITIES, BY ALB. S. OAT8CHET. 

New York City, April 3, 1876. 

Sir : I have the honor to submit herewith a linguistic report on the subject of Indian 
languages, of which vocabularies and sentences have been collected by members of 
your survey during the summer months of 1675. These idioms are enumerated in the 
order in which they were commented upon : the Kasu^, Kauvuya, TsJditam or Serrano, 
Oaitchin, Kizh, Socf hem Payute, Chemehuevi, Western Payute, Mohave, Hualapai, 
and Diegefio. Fouf of them, the Takhtam, Chemehuevi, Western Payute, and 
Hualapai, were, up to this day, only known hy name to the scientific world. 

In my report I took care to dwell mainly on such points as seemed most important 
from a linguistic point of view, and would give the best idea of the characteristics and 
peculiarities of each idiom. In two instances, where the affinity of the idioms were 
unknown or doubtful, I have tried to establish their genealogical connection by 
etymological comparisons with neighboring idioms. 

A fact not mentioned in express words in my report is, that the commonly admitted 
affinity between the Yuma and the Pima dialects does not exist at all. Except a few 
similarly sounding terms, I have been unable to find any traces pointing in the direc- 
tion of this theory, which was started only on account of the vicinity of both language- 
families ; and, in fact, the Yuma stock of aborigines is thoroughly independent for itself, 
and disconnected from others, as well in race as in its form of speech. 
I remain, sir, most respectfully, your obedient servant, 

Alb. 8. Gatschet. 

Lieut. Geo. M. Wheeler, 

Corps of Engineers, in Charge, 



The territory visited in 1875 by that section of your expedition of which Dr. Oscar 
Loew wns a member is inclosed by the Pacific Ocean on the west, the Colorado River 
on the east, and by the thirty-fifth parallel on the north. Tnis wide-stretcbing, 
mountainous, or rugged section of Southern California is the abode of a number of 
Indian tribes, once numerous and powerful, whose dialects Dr. Loew has undertaken 
to study during the short stays made at each of the Indian settlements. 

On examining carefully his notations, vocabularies, and collections of sentences, 
which extend over eleven idiom^ I have arrived at the following classification : 

The dialects studied by Loew belong to only three distinct families of aboriginal lan- 
guages ; to the Santa Barbara, the Shoshonee, and the Yuma family. 

The family of Santa Barbara languages seems to extend only over a small portion of 
the coast and the interior, and a dialect of it was also spoken on Santa Cruz Island. Dr. 
Oscar Loew has studied the dialect of the Kasud, also called Casbwah or Cienegroita 
Indians, near Santa Barbara. 

The Shoshonee family extends over an enormous inland area, from the Columbia Hiver, 
Montana, and the British Possessions, through the great interior basin, down to the 
southwestern corner of the United States. It comprises the idioms of the B»iinockd 
or Pa-nasht, of the real Shoshonees or Snake Indians, the Utahs, the Par-UtesorPayiite^ 
the Kauvuyas or Cahnillos, the Comanches. Other languages, as that of ih& Kiowas 
and Moquis, have borrowed so extensively from the Shoshonee stock of words, that 
they appear to be dialects of that family. 

The Shoshonee dialects studied by Dr. Loew in 1875 belong to two branches. Of the 
Kauvuya branch in California, he studied the Kauvuya, the Takhtam or Serrano, the 
Oaitchin or Kechi, and the Tobikhar; of the Payute dialects, he has transmitted nota- 
tions from the Southern Payute and the Chemehuevi, spoken on Colorado River and 
west of it, and from the Western Payute, spoken in Mono and Inyo CountieB, Cali- 
fornia. 
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The Yuma fathily of dialects haa receiyed its denomination from the most popaloas 
of all the tribes using these idioms as their means of intercommanioation. Those 
studied by Dr. Loew are the Mohave, the Hnalapai aud the Diegefio, and in 1873 he 
took a vocabulary of the Tonto or Gohun. The other Yuma dialects are the Cooopa, 
Maricopa, the Cosino, the Yabapai, the Comoyei, and that of the name-giviug tribe, 
the Yuma, who are called Cucbans by their neighbors. The Yuma tribes live on the 
Gila and Lower Colorado Rivers, and in the Colorado Desert. 

X^E S-A.N"X^ Si^RS^iR^ STOCK. 

•KASUl. 

The full extent of the territory in which the idioms of the Santa Barbara family is 
spoken is unknown to us at present. On the north it is bordered by the idiom spoken 
at the mission of San Luis Obispo, by that of San Miguel, and probably also by the 
dialects of the Tatche or Telame Indians, whose intricate grammar and difficult pro- 
nunciation has been transmitted to us by the careful notation of Padre B. Sitjar 
(Vocabulario de la Lengna de los natarales de ]a Mision de San Autonio, Alta Cali- 
fornia, in Shea's Linguistics, New York, 18G1). To the east and southeast it borders 
on various Kauvuya idioms to be described below, perhaps also on some Paynte dia- 
lects ; and when following on the map the location of these neighboring idioms, we must 
conclude that the space allotted to the Santa Barbara family is comparatively narrow. 

A vocabulary taken at Santa Barbara by Horatio Hale, of the United States Explor- 
ing Expedition, and reprinted in Transact, of Am. Ethnolog. Society, vol. II, page 
129, (1848,) does not, though very short and imperfect, differ essentially from Iioew's; 
and we may, therefore, conclude that the Indians seen by Hale virtucJly spoke a dia- 
lect almost identical with that now prevailing among the Kasu^ at Cieneguita, 3 miles 
from Santa Barbara mission. But the dialect observed on Santa Cruz Island by Padre 
Antonio F. Jimeno, and carefully noted by him on November 4, 1856, shows much dif- 
ference from that of the mainland ; still the great number of roots in which both coin- 
cide prove them to be oflbhoots of substantially the same lin guistic family. By a few 
examples submitted, every reader may be enabled to Judge for nimself of the differences 
exhibited by the three vocabularies. 

Kasud. Santa Barbara. Santa Cruz Island, 





0. Lo6w. 


Hale. 


Bey. Jimeno. 


my forehead 
heard 


pi khsi 
Hat.s-us 




pi gstshe 
tchatses 


arrow 
sun 


y^ 
^lish 


yah 
alish^khua 


yhush 
tannnm 


moon 
night 
leaf 
water 


'^vueigh 
salkukh 
sk^p 
6 


aguai 
sulkuhu 

oh 


o-nei 

aughemei 
hulncappa 
mihie 


meat 


Bjiman 




shomnn 


cold 


sakh-tatakh 


sokhton 


aktaw 



The cardinal numerals agree in all three vocabularies, the figures 1 and 5 excepted 

A close examination of Loew's K€i8ud -vocabulary, and of the sentences transmitted 
by him, shows the following phonetic components: 

Vowels : u, A, o, a, a, e, i. — h is a surd vowel, equal to u in English lump, thumb. 

Diphthongs : an ; ui, oi, ei. 

Consonants: k, t, p ; g, b, (b very scarce ;) kh, gh ; s, sh ; h, y, (the German jod,) v ; 
n, ni ; 1. 

The sounds ts, kh, gh, sh frequently occur, especially at the end of words, d, f, r 
do not occur at all in the Kasn^ dialect, whose words terminate as often in vowels 
aa in consonants, and show a marked tendency to monosyllabism. 

On Santa Cruz Island, plurals are mostly formed by reduplication of the first sylla 
ble, as in twopau,&oic^, plural two-two-pau, &oic0. In Kasu^ we have a few faint indi 
cations of a plural being formed by the sedition of a syllable : sgnt-el, female breasts 
^ikhua-e, nmls, skam, wingsy compared with skab, feathers, but we do not discover at 
present any plurals or duals formed by reduplication. But still this sort of grammati- 
cal synthesis, which occupies such a prominent place in the languages of the Pacific 
coast, is observed in some Kasu^ appellatives which possess a collective meaning : 
tdptd- n p, /ores^ ; shik-sh^p-shu, toe; and in a few verbs, evidently endowed in former 
times with an iterative signification: pekhpetch, to sing ; ptipt^ulgh, to speak; ksak- 
al^an, to cry; perhaps also, palpat, to run. Verbs frequently commence with ap, the 
transitives as well as the intransitives. 

One of the most frequent endings forming substantives is -sh ; it occurs in knosh, 
headf nokbsh, nose, tiash, iobacco-pipef and is found in the shape of -te^ in Santa Cruz 
Island. Other terminal forms are -p, -^h, etc., and the two following : 

fame, brother gamute, sister 

okOf father khone, mot^ 
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Most topographical and meteorological terms commence with 8, 

Namerals follow the quinary counting system, and ordinals are formed in the follow- 
ing manner : ishgomo iwoy knmusk second ; masgh ihree, kamaskh third. 

Possessive pronouns precede their substantives : nk pu, my hand ; u pu, iky and h» 
hand. 

In the conjugation of verbs, the negative particle ke, ke-^ precedes the verb; ke 
tch^mon, I do not know ; the particle of the future tense is sh^, and is inserted between 
the personal pronoun and the verb. The particle of the preterit is double ; moe .... 
nasb ; moe pa shu-un uash, iKou. hast eaten. This vash also occurs in the terms for old ; 
pag6-uva$h; for morning: vash-n^khi-et, which also means tfhmorrow. 

Our knowledge of the Santa Barbara family of languages has been until now so re- 
stricted that the solution of the problem, what linguistic relatious it bears to other 
American languages, could not be attempted with any hope of arriving at the truth. 
The painstaking labors of O. Loew have now enabl^ us to investigate this curions 
idiom more exhaustively, and, as nothing has yet been published concerning it, I 
intend to expatiate more fully on its affinities, and to draw all the conclusions that can 
be drawn safely from the material presently available. 

The purpose of lingnistic comparisons of roots, word-stems, and words belonging to 
different languages, and showing some similarity in ^nnd and signification^ is to nod 
out whether the objects compared are borrowed, or whether they are cognate or not 
cognate. To do this with safety, the phonetic rules of these languages must have been 
reduced to a system, and where such systems are yet wanting, as here and in all the 
Californian languages, only empirical rules can be followed. 

The Tatch6 language of the mission of San Antonio corresponds in the followiog 
terms: 

Sao Antonio. KssnA. Ssnta Cms IsUmd. 



fathfr 
chesty Inreast 
hlood 
sea 

hare 

largcy great 

small 

hone 

dog 

to drink 



ecco 
tch^^duo 
ak^ta 
sh'kem 



kdl 

kl^tcha 

skitano 

ekhak6 

6tcho 

k^tcheme 



koko 
ko'-ugh 
akh61es 
shkiimin 

(Hale: akahanAhni) 

kd'n 

kbit-akh 

tst^ne-ugh 



anghyoulish 



iknkuie 
wutchu 
tchakmil 



The idiom of San Luis Obispo would, if we had a more comprehensive vocabulary 
of it, show many more affinities than the ones we subjoin here : 



ear 

salt 

hand 

man 

ttco 

three 



San Lnis Obispo. 

p'ta 

tepu 

pu 

h'lmono 

eshin 

misha 



KasaA. 
»tu 
tip 
pu 



Santa Crua laland. 
thtl 



pu, (plur, pdpu) 
alamu-uu 
ishum 
maseghe 



The Muteun language, spoken in a large tract of territory around San Juan Bantista, 
does not show any similarities beyond the following: 



ttco 
nose 



Matann. 

utsgin 

us 



Ea«n4. 
ishgdmo 



Santa Cms Island. 



ishtono 



Further to the north, the idiom of the root-digging Wintoons, who live on the 
npper Sacramento Biver, corresponds in the following terms: 



Wintoon. 



Santa Cms Island, 
(tcha-) sa 



KasuA. 

teeth si s^ 

ears tumtit 'tu 

and the Klamath-Modoc in the negative particle A:a-i, not; Kasu^ ke, ke-d ; perbapd 
also in 6-ush, lake; Kasnii, 6-ukeke. 

The distant Pima language, spoken on the Gila River and south of it, shows striking 
analogies in two terms : 

mukAtf far off f distant ; Kasu^, mu-Akhk. 

ni kuna, n'-knna, my Aii«6afi<2; Kasuli, kunivu-e. 

It may be reasonably expected that the wide-stretching Shoshonee family, which has 
even sent a few offiihoots down to the barren coast of the southern part of the State of 
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Califoraia, has exercised a powerful inflnenoe on the Santa Barbara stock of words. A 
few may be traced, indeed, to the Kaarnya branch ; others seem related to Kiowa and 
the Pueblos, inasmuch as these two idioms are themselves largely impregnated with 
Sboshonee words. 

Takhtam, tdvuat ; Kauvnya, tov^t, pine-tree; Kasu^, t6oiolgh. 

Payute and Chemehuevi, kaiv, mountain; Kasn^, kh&p, atone. 

Western Payutes, kauv6, hair; Kasu^ okv6-'n. 

Kiowa, k6h'^ mother; Kasn^i, khdne. 

Moqni, tsi-i; Tehua, tchi-i, bird; Kasn^, tchnivu-e. 

Moqui, shnki, nails; Kasu^, gsikhua-e. 

Moqni, pehne, to sleep; Kasu^, pu6. 

Affinities observed between Kasu^ and the neighboring Kizh or Tobikhar will be 
given below. 

Santa Barbara has borrowed from Yuma the term for chief: kv^ltai in Diegefio, (vat^ga 
in Hnalapai,) large, great, occnrs in Santa Cruz Island as ghotah, in San Antonio as 
kvdtai, cftt«/. 

fiimutum, girUf in Hnalapai, turns up in Kasn^ as gamnte, »ister. 
. few word roots occur almost in all, or at least in a large number of western 
lanf^ages, with equal or similar signification : 

Kasu^ -^tu, ear ; Wintoon, tumut, (plural :) Kiowa, t^ati. 

Kasud, ke, ke-a, not, no ; Kizh, khai, not ; Paynte, gatch ; Chemeh. katch. 

Kasu^, tip, aalt; S. L. O., tepe ; Maya, t^b ; occurs in the signification of rook, etone, 
as tipi, timpi, tamp, tu-ump, tub-'e in the Shoshonee dialects. 

Kasuii, n6 ; 'o, J, pron. pers., occnrs in western languages as no, noma,nfi''5, ni^-ni, na, 
and in many other similar forms. 

From Spanish, Kasn^ has borrowed the words plata, »i2i70r ; kavay, horee; and the use 
of the article e/, which is changed into il. 

From all these word-resemblances and real affinities, no linguist will feel justified to 
pronounce the Santa Barbara family cognate to any of the surrounding idioms, as they 
are not conclusive enough to prove this. We are sadly in want of the most important 
criterion for such researches, viz., of reliable grammars and texts; and, while these are 
wantiuff, all we can admit is, that the languages in question have simply "borrowed from 
each other to a certain extent. There seems to exist, however, a pretty close relation 
between Kasu^ and the neighboring idioms of San Luis Obispo and San Antonio, 
which deserves to be followed up. 

The mission of Santa Barbara was founded on December 4, 1786, and the Indians 
settled around it were called Silpaleels or Saughpileels, Aswalthatans, &c., all of them 
nsing dialects slightly varying from each other. The Indiaus living around Santa 
Inez Mission also spoke a dialect of the Santa Barbara family, and their tribes were 
called Alahnlapas, Akachumas, Jonatas, Cascellis, &c. Spanish priests have left us a 
few litnrgic texts of the Santa Barbara as well as of the Santa Inez idioms, and the 
Lord's prayer is given in Duflot de Mofra's Explorations, vol. II, page 388. 

T^K SI10SCC0I9SS: SXOCK. 

KAUVUTA. 

This is, according to O. Loew, the correct form of the name of the tribe inhabiting 
the Cabezon or Goahuila Valley, which lies between the San Bernardino range and the 
San Jacinto Mountains. They are variously called Caw6os, Cavios, Kavayos, and by 
Mexicans Goahuila, Cahuillos. Their language, combined with that of the neighbor- 
ini; Takhtam, Serranos or Mountaineeis, and the dialects of a few coast tribes, forms 
the Kanvuya branch of the Shoshonee family of languages. 
Vo*« els : u, o, a, a, e, i (pronounced as in Italian.) 
Diphthongs: an, in ; ni, ai ; vowels are not nasalized. 

Consonants : k, t, p ; g, b, (b scarce,) kh ; s, sh, h, y, (the Oerman jod,) v ; n, m ; I. The 
eoands d, f, r are wanting entirely ; kh is the rough guttural sound of k in the Spanish 
ojo, dejar. 

Combinations of consonants like bs, tch, khk, ksh, are frequently observed. 
Xauvnya syllables are generally built up of the combinations: consonant -f vowel, 
or consonant + vowel -f consonant. 

Syllables made up of one vowel only are not frequent, though the Kauvuyas, as most 
other Indian tribes, like to drawl out simple vowels by doubling, repeating, or varying 
them. Thns pern {these) becomes pe-em; kil (not) ki-il, &c. 

Case-inflection is formed here, as elsewhere, by adding to nouns postpositions as suf- 
fixes: pal, water; p({-aga, in the water; tumuet, in Serrano, mountain; tamikan, in 
Kaa^nya, on the mountain. A possessive case does not appear ft'om the sentences given. 
The objective or accusative case does not differ from the nominative, but is generally 
placed after the verb, except in interrogative sentences. 

The almost universal termination for tbe plural of nouns is nm, which, in a few in- 
s tances, diverges into -em, -tm, (and -on?) The ending -sh seems to form collective appel- 
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atives. When assniuing the termination of the plaral, many nouns insert a new vowel 
or alter the vowel of the last syllable into a diphthong or another vowel, thos pro- 
ducing a change similar to the Umlaut in German, and to the irregular English plurals 
in goose, geete; louse, lice; man, meii; cow, kine. We subjoin some instances of Kau- 
Tuya plurals : 

turUe ayil ayilnm 

fljf a-avat ava-atum 

Inrd vigitmol vigitmoilnm 

man^ mete-uet mete-etchim 

hare ta'vut tavntim 

boft tiat tigitum 

/l<A ki-ul kinldm 

Adjectives assume the plural form as well as substantives do, even when used as 
predicates or connected with a noun. 

Derivatives are formed from roots or stems by the addition of the following termi- 
nations: 

-at, -it, -ot: sogat, deer; alvat, craw; 

panyit, eg^; Yuyitf grasshopper ; 
hnminot, meat 
-uet (inGaitchin, -ut:) pokauet, snake, lizard; isuet, wolf, 
-il: SLuyWy blood ; ingil, «alt; nietchil, woman ; manyil, iii4Mm. 
-mol: nauishmol, </iW; tapa-amol, cup ; nakh^nmol, old. 
-ish : kauvish, rock, stone, 
-liu : ne gi, my house; ne gilin, my friend. 

In Kanvuya, the numerals strictly follow the quinary counting-system, which they 
do not in the cognate idioms of the Serranos and Gaitchins. 

The terms for parts of the human frame and for consanguinity always prefix the 
possessive " mine," whose form is determined by the quality of the initial syllable of 
the following noun, thus appearing under the variable shapes of n'-, na, ne, ni, no, nu. 

The interrogative pronoun and particle is mi-, as appears from the subjoined list of 
pronouns and adverbs, to which mi- is prefixed : 

mi, what? hakhe, who? mi keats, how many? mi p^'akh,trftenf mi v^kh, tc^eref ml 
ikhone, why? mi vakha, wherefromf whence f mi vikin, wheretol mi y^khon, howf 

From Loew's Kanvuya sentences, I add a few scraps, to the purpose of showing the 
mode of conjugating verbs : 

te, to see; men teokve, I see ; pin t^kval, / have seen you ; pe t^kval, you have seen ; 
t^-e, look here ! gopka, to sleep ; hen gopka, / shall sleep ; ben gopkale, ne gopkalet, / 
have slept; kilia hen gopkale, / have not slept, 

-al forms verbal adjectives nearly equivalent to our participles in -Aug : pin ni ankal 
mukha-a, / have rheumatism ; literally : '* this I having sickness". 

pSfpen^pin is prefixed to all transitive or active verbs, and seems to point out a re- 
lation of the subject to the outside world ; hen is prefixed to all intransitive and re- 
flective verbs, and shows a relation of the verb to its subject only, as we observe also 
in the Greek medium and many Latin deponentia ; hen may therefore properly be in- 
terpreted by himself herself oneself. 

Verbs also assume the plural endings of the nouns: nitchika,/<7o; nitohi-im, «r« go. 

Of the Kanvuya dialect, Mr. Loew has transmitted a considerable amount of woids 
and sentences. In taking his notes, he closely followed, in this dialect, as well as in all 
the others, the graphic method recommended by Turoer and Hale, who by their scien- 
tific studies were prompted to adopt the Italian pronunciation for most of the letters 
representing the sounds of their phonetic systems. 

TAKHTAM. 

This is the general name by which the Indians inhabiting the hills around San Ber- 
nardino, Cal., call themselves, and it may be properly usod to designate their di&lect 
also. Takhtam simply means men, being the plural form of takht, man. This word 
occurs in many Shosuonee languages, and sometimes not only signifies nuin^ bat also 
young man. The Spanish-speaking population calls the Takhtam SaTanos or Movniain' 
eerSfVk term frequently used in Mexico to distinguish also dialects of the hill rej2^on9 
from cognate ones of the adjacent plains, and derived from sierra, mountain-range. 

The Takhtam dialect seems to differ from Kanvuya more in the dictionary than in 
the grammatical forms. It has the same vowels and does not nasalize them, bat as for 
consonants it differs from it in the following peculiarities: 

R occurs in Takhtam as well as in Gaitchin, but less frequently ; / only in Tii-nng- 
aiftch, rain, which could be rendered just as well by vti-ungaivtch. I find d only in 
hamd, grass, as a terminal sound, and a is only found when commencing words. Their 
sh is pronounced down in the throat ; the deep guttural kh also occurs here. "We find 



335 

combinations of consonants like hv^ mk, U, tchy tokkt ocourring more or less frequently. 
The accent scarcely ever rests on the terminal syllable of a word. 

The endings of the plnral form of nonns are -im, -am, as in Kaavnya, bat -urn does not 
occur here. Cases are formed by suffixing post-positions to substimtives : kitch, house; 
katchdka, in the home. Many adjectives are composed with the pre'fix : aknp-, akopo-, 
kopin-, meaning plurality or abundance, (mtichy many,) Adjectives of colors are formed 
by means of the suffix -anka, -inka, -inkum, &c. In derivative nouns, the following 
terminals are most frequently observed ; -tch being the most common of all, and in fact 
a substitute for the definite article the : 

-tch : kitchy houee ; in Kauvuya, gish. 

tokuvtch, aky ; in Kauvuya, tokovas. 

I^aetch, good ; in Kauvuya, ^tsa-e. 
-at : tamyat, sun ; kotchat, wood. 
-et : trim net, rock ; m6-umet, eea. . 
-it: shuvuit, KTtnd. 
-ut : honut, hear; in (auvuya, hunuetl 

In most verbs, we observe the ending -Arin, -kainf which corresponds to the -ka, and 
probably also to the -kal in Kauvuya verbs, -al alternating with -ain. 

GAITCHIN. 

This dialect of the Kauvuya branch of Shoshonee languages is spoken on the coast 
of the Pacific Ocean at San Juan Capistrano and at San Luis Bey, and, according to 
Loew's statements, at some distance from the coast at Pala, Temecula and, environs. 
We possess two old vocabularies takeu at San Juan Capistrano from Indians who called 
themselves Akdlchnuti said to mean " pyramid hill," or ** ant hill," and gave to their 
dialect the appellation of Netela, evidently n^ tale, no tale, my speech, my languaye. 

We have also a few words collected from the San LuiseSlbs Indians, or aborigines 
settled around San Luis Rey de Francia Mission, which slightly differ from Loew's 
Gaitchiu words, and were said to belong to the Kechi language. Gaitchin, Kechi is 
derived from gitch, kitch house, or settlement, and consequently identical with ''Kizh." 

O. Loew obtained his words and sentences from an Indian living near San Juan 
Capistrano Mission, but hailing from San Luis Rey. 

Vowels and diphthongs are the same as in Kauvuya and Takhtam. Of consonants, d 
and/ do not occur at all, r is not found very often and is alternating with 2; 6 is found 
only in bi-it, younger sister. Words generally show consonantal endings, those in Ip, 
{, t, tch, being the most common of all. 

The accent generally rests on the penultima, though it is often laid on the last sylla- 
ble of the word-stem, as in mag^t, large, great, vn6, ttvo, vos^, /our. 

In substantives and adjectives, the plural ends in -urn, (in San J. Cap. in -ttm,-oiii, 
^om, -am,) and the verb also assumes a plural form, -otum, -von. 

Adjectives do not drop their plural endings when joined to a noun in the plural. 

Nouns are inflected by postpositions in the same manner as in the cognate dialects 
of the Kai^vuy a branch : kauitch, mountain; kauvi-nga, in the mountain; kauvi-ik, <m 
the mountain ; mout, «ea/ mom-nga,, in the sea; pnshtin-nga, tfi«uie; pesl^nga.Otti dtoors. 

Fnrther case-inflections appear in the endings -am and -ov of the following sentences: 
Gitcham gumfik, on the other side of house ; na-^atch auvdiov htlikhnunga, the horse is 
larger than the dog ; gitch meaning house, and aual dog. 

Terminals for derivative nouns are as follows: -itch (the most frequent) : yumi-itch, 
forest ; vunti-itch, river, &c., and in some adjectives designating colors, in nan^vitch, 
deqf, &c. 

-al: hungal, trifid ; 4khsA, earth. 

-nt : tomat, lightning, 

-nt: shov6-ut, trin/cr ; vokhi-ut,/r<>^, 

-mol, -mul: amayomol,2^ouit^; kav2i-amal,cup; olii-umul,9f}ian; titchmol, butterfly. 

-ant, -ont : vuymkhant, heavy ; tchdrokhont, round. 

-ev, -ov : emengev, ripe ; pol6-ov, costly. 

A gradation of the adjective is effected by adding the terms more and very, most; 
maf^^t, great : magat huikhnunga, greater; vam huikhnun^a mAgkt, greatest, Skud in 
addition to this the gradation is made more apparent by a circumscriptive sentence. 

The numerals exhibit elementsof the quaternary conn ting-system, (2x2=4; 4x2=8,) 
the other figures resting on the quinary method of numeration. 

The interrogative particle is mi, me. 
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The Bubject-pronoan is prefixed to the stem of the verb ; the negative particle Icai 
i» inserted before the verb or staads at the bead of the sentence. 

The particles of the preterit tense are : omn . . . gat, or ama . . . gat ; those of the/»* 
ture : ivi . . . lot, or ati-i . . . let. 

more, to kill : non amo moregat, / hare killed. 
noD ivi morelot, / <Aal2 kill. 
non kat moregat, / have not killed, 
tel^vna, to see: teMvnak, to see something (k sign of object). 

teMvtchok, to talk to mrnebody^ (viz. to see somebody.) 

Father Boscana has left an interesting sketch of the Capistrano Indians, their his- 
tory, customs, manners, and mythology, in his Chintgchinich, or '^ World-Maker.'' Rob- 
inson translated it from the Spanish, and published it as an appendix to his " Life 
in California," 12mo, New York, 1846. The only text of the Gaitchin language given by 
him is an Indian popular song of five lines, which has been republished in the elaborate 
treatise of Professor Bnschmann, ** Traces of the Aztec Language," on page 546. The 
Lord's Prayer was transmitted by the explorer Dnflot de Mofras in 1842 with that of 
the Kizh. 

KIZH. 

Of this dialect we possess three vocabularies : that of Dr. Coulter, (1641 ;) of the 
Exploring Expedition, collected by H. Hale and published in 1846 ; and that of Osc 
Loew, (1875.) All three were taken at the mission of San Gabriel ; but the Lord's 
Prayer, taken by Mofras, II, 393-4, at San Fernando, proves that various sub-dialects 
of Kizh are spoken through the whole vicinity of Los Angeles. Neither the term Kuk 
nor Netela are known on the spot to designate any particular language or tribe, kizh 
meaning simply houses. The remnants of the once populous tribes or bands settled 
around San Gabriel Mission call themselves Tobikhars, (meaning settlers^ from t6ba, 
to fit, tobakhar6, to stand in Kizh) and speak almost universally Spanish. Having 
adopted the name Gaitchin for the Southern coast dialect, we may just as well use 
Kizn, which has the same signification of '' houses " as a name for the northern twin- 
idiom. 

At first sight, Kizh seems to differ considerably from Gaitchin, Takhtam, and Kan. 
vuya; but a careful comparison of all the vocabularies now available shows that a rea 
affinity exists between the four. The following terms are rendered by the same radical 
in all the four idi>>m8: father, mother, ear, nose, teeth, arm and hand, heart, arrow ,^ 
house, heaven, sun, moon, star, water, mountain, bear, fish ; I, thou, to drink ; one. 
two, three, four. Kizh agrees at least with two of these dialects in the following im 
portant terms : mouth, breast, sea, salt, stone, deer, wolf, fox, rattlesnake, to eat, to 
sill; and in many of them a close coincidence is observed between Kizh and the 
Northern Shoshonee dialects on Columbia River and in Montana, the tJtah, Paynte, 
Moqni, Comanche, and even the Kiowa. Some words not found in the southern 
branches occur only in Kizh and the Northern Shoshonee. 

It might be with propriety objected to the statement that Kizh is a Shoshonee idiom, the 
circumstance that t be Kizh gram mar differs widely from that of the Shoshonee languages; 
that these latter do not employ reduolication of the first syllable as a means of gram- 
matical synthesis ; that they lack the sound r, or employ it very rarely ; that their 
possessive pronoun mine is ita, nt, na, and not a, as in Kizh, and that they do not 
generally place it before the parts of the human body or the degrees of consaugninity. 

To these objections we reply as follows: The a in Kizh is nothing else but the na 
with apheresis of the initial n, and this pronoun sounds m in Kizh before the terms of 
consanguinity. The northern Sboshonees really do prefix the mine to the terms of the 
human limbs and to father, mother, &c. The scarcity of the r in other idioms proves 
nothing, since they employ other sounds in its stead, and Kizh lacks I almost entirely. 
Rednpiication also occurs in Shoshonee dialects, though not generally to render the 
idea of plurality as in Kizh. We quote the following instances of rednpiication from 
the Kan vuya branch : 

In Kauvuya: yuynma, ooZd; sasaymol, ditcA; ; v^vonkon, rain. 

In Takhtam: votchevnetch, o2<i. 

In Southern Payute: mobits,/oo{; moroobits,/oo/4. 

In Gaitchin : magilt, great, plural mamt, probably contracted from mama gat. 

It is true that the reduplicative plural is a peculiar feature of the languages spoken 
along the Pacific coast of North America, and it occurs in this quality in Relish, 
Klamath, Island of Santa Cruz, and probably in many other Californian idioms ; also id 
Pima, Aztec, Tarahumara, and in Tepeguana. 

In the elements of verbal inflection, numerals, and in the degrees of consani^uinity, 
Kizh agrees closely with Gaitchin, to which it bears the closest resemblance of all the 
Kauvuya dialects. But what languages have furnished to Kizh its words not tra- 
ceable in the other Shoshonee dialects f 
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Maay of them mast be, uevertheless, of Shoshouee origin, for we are yet very far 
from being acquainted with all the Shoshouee words, word-stems, and radicals. 

For the others, it may be safely asserted that Kizh did not borrow to any extent from 
the Yuma family. From the neighboring family of Santa Barbara it probably borrowed 
the extensive use .of the reduplicative plural, a grammatical fignre not inherent to 
the Kauvuya family, and an affinity is traceable ouly in the following words: 





Kizh. 


Kasai. 


blood 


khain 


akh^les 


fox 


kbatir 


khuR 



San Antonio coiucides with Kizh in : 

Kizh, vosh6, dog; S. A., 6tcho, 6tch; yait, alive; S. A., (kakhoo-) yota. 

Kizh agrees with other Western idioms in : 

uiti, boy ; Wiutoon, u^ta, man; u^ta-ela, boy, 
tch^bOf^ra; on Sacramento R., 9a, sa ; Maya, k(Utk. 
tarn, teeth; Pima, tatanii. 

(pa-) vahe, six; Maya, u^, (seven, nuc; eight, naxab.) 
tota, stone; Pima, hotie, hota; Heve, tet, Azt., tetl. 
yu-uit, great; Taos, ya-^. 

The affinities of Kizh and Gaitchiu to Aztec, and to four languages spoken in the 
northern Mexican provinces, have been pointed out by Prof. J. C. £. Buschmann in a 
very erudite paper, entitled " Die Sprachen Kizh nnd Netela." We refer to the words 
demonstrated by him to be cognate with Aztec, and only present the subsequent ones 

Klzb. Azteo. 

ots<$-o, cold ytztic, (Shosh., utshuin) 

mahar,/re macuilli 

muk^tuakh, to kill macmiqni 

pukitcha, to steal itchtequi 

(pan-) enatob, to cry (t-) enotza 

Buschmann seems willing to admit that the noun-endings -<, -to, -to, -ti, -to, -tch, in 
Kizh, replace or closely correspond to the Aztec terminals -tl, -tli, and shows four ways 
of forming plurals iu Kizh: 

(1) by reduplicating the initial syllable, as in haikh, mountain, pi. hafaaikh ; tchinuit 
small, pi. tchitchinni ; (2) by syncope; (3) by affixing -not, -rot ; and (4) by affixing 
the Gaitchiu terminal -om, -^. 

Ordinals differ somewhat from cardinals. 

The particle of the future tense -on is suffixed to the verb ; that of the preterit, 
tfamo-, prefixed to it. 

The language of this tribe does not sound unharmonlously to the ear, and shows a 
Tigorous, energetic constitutiou in its words and sentences. 

PAYUTE BRANCH. 

Passing from the Kauvuya branch to the Payute branch of Shoshonee languages, we 
are struck, when first glancing over Loew's very complete vocabularies, with the pre- 
ponderance of deep-sounding vowels, as 0, u, and a, over the high-pitched e, i; and o, 
M, otiten assume a darker shade by being pronounced surd, (u, o,) or by being nasalized, 
(il, 6, u, d.) This pronunciation of the three vowels is also peculiar to the Utah, and oc- 
curs ill many of the Pueblo idioms *of New Mexico. In addition to this, we perceive in 
the Payute dialects a frequent occurrence of a vocalic r, marked f , and in the dialect 
of Mono and Inyo Counties, Cal., a buzzing s, marked «. 

The three dialects studied by Loew almost entirely 'lack the sounds of <2and/; b 
and r occur frequently in word-terminals, and there seem to be interchangeable. 

Payute is evidently a sister language of Utah, and bears close relationship to it. It 
extends over the whole of Nevada and parts of the adjacent States and Territories. 

O. Loew has taken words and sentences of the Southern Payutes on the Colorado 
River, of the Chemehnevis settled on a reserve on the western shore of Colorado River, 
aud of the Western Payutes roaming in Mono and Inyo Counties, California. 

Although these three do not difi:er widely among themselves, greater discrepancies 
-will be probably observed between these Southern and the Northern dialects of Nevada, 
when we will be in possession of linguistic materials from these parts. 

In order to exhibit more plainly the dialectic differences between the Southern and 
Western Payu(e, the Chemehuevi, and the Uintah-Utah, I subjoin a comparative table 
of words. 
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Soatbam Paynts. 


OhamehnerL 


WMtora PmTiitfl. 


UiBtah-UUh 


hody 
ieeOi 


n^aav 


n6-aan 


oa-am 


nini^Yb 


t^vnamb 


taQYamb 


tava 


taoa 


hand 


mo-om 


ma-am 


vu-ela 


ma 


lone 


»-6t 


6-oaii 


oho 




haw 


atch 


atoh 


^e 


^at8 


9naw 


ne-oTav 


noYab 


nevave 


neYaYai 


fire 


kan 


ko-ao, kon 


koeb 


k'-uu 


rock, »Ume, 


tnmp 


to-Dmp, tamp 


tiib6'e 


timb 


fly 


mubitcb 


mobitcb 


m-tiiYi 


mtipa 


wAoT 


bangi 


bangli 


hag6 


bang 


yes! 


e-e 


A-A 


biVo 


a-vay 


no! 


gatcb 


katob 


kartl-a 


kats 


to eat 


tokai 


tokara 


tAgate 


teke 



For wanfc of space, I haYe to refrain from extending this table oYer all the other Sho- 
sbonee languages and dialects. To do this woald certainly be Yery instmctiYe and 
also famisb materials from which to deriYe phonetic laws for the whole Shoshonee 
family. 

SOUTHERN PATUTBS. 

The words and sentences given by O. Loew were gathered from Indians living at 
the little mining town of Yvanpab, west of Colorado River, Nevada, compared in Cot- 
tonwood Island and at Stone's Ferry, both settlements being located on Colorado River. 
Some more words were added on the last-mentioned place. 

Vowels : a, a, o, a, e, i. 

Nasalized vowels : a, e, 0, A. 

Diphthongs : aa ; i, ei, ai. 

Consonants : k, 1^ p ; g, d, (occars only in pa-nbd. Hood,) b ; kh ; s, sh ; b, y, (the Ger- 
man j,) v ; ng, n, m ; r, f. 1 and f do not occnr. 

In words having no derivative ending, the accent mostly rests on the pennltima; 
and^ in words provided with such a termination; it commonly rests on the syllable pre 
ceding it. 

In this idiom, as in Kizh, we notice several modes of forming the plaral of noans, 
and singalarly enongh even cardinal numbers show a singular and a plural form. 

This carious circumstance might be explained through the law of analogy ; but 
probably the plural of the numeral has hero a distribative maaniug, like gvtniy demi, in 
Latin. 

Plurals in -atum: avan, many^ much, avlK -atum. 

in -im, -am: pa-l(tslv, lottee, pa-l^tsivim; bun, rat, bunam. 
in-Yun,-um: tukibnn, /Hena ; tukibnvun, pay-ay, tftrfe, pa-ayum. 
in -nts : narlKvungg, sheep, narilvunguts. 
in -afa: hivinnmp, otip, hivinumpafa; sovib, oottonwood-tree, sovfbara. 

All these various endings can be easily reduced to three original forms : -otHm, (or 
Atum) ; -ttte (or -ita) ; -afa. 

The first of them changfes into -itum,-otum, etc., the pennltima being always short and 
indistinctly uttered ; or it collapses, by dropping the -«<, -it, into Hsm, -im, -om, -tm, etc. 
The second terminal, -«to, probably corresponds to the collective -tcfc in Kizh and 
Gaitobin ; the third j -ofa, evidently is the adjective avan,iiian|fy mucA, having altered its 
pronunciation into ava, aua, ajra. 

When adjectives and numerals are Joined to substantives expressing inanimate 
objects, they are liable to drop their plural endings. No separate form exists for ordinal 
nnmbers. 

The most frequent derivative termination in nouns is : -^, probably eqoivalent to 
-ofr and -11^; pa-uyab, mud; kanab, large willow; movitob, narinea; angtSsi -orab, leather 
strap. Other endinge are : 

-ib, -iv : andknib, a kind of squash; pigiv, bread, 

-av : haiko-6t8av, bottle, and in many parts of the human firame. 

-at: m6bnat,/oo2. 

-ail : pnpian, skin ; vuytsan, calf of leg. 

-ash, -ats, -at<ch: shuynsh, one; tauats, man; na-Abitch, wet. 

-nmp: afump, tongue; po-onump, lead-pencil. 

In nouns, a case-inflection is observed as in the Kauvuya dialects : p'-a, water : pa-apa^ 
in the water; kaiv, mountain ; kaiv-umbay, on ^ mountain. 

The subject-pronoun prefixed to the verb is frequently omitted when there is no 
doubt of the meaning of the sentence. 

Negative sentences begin with the negative particle, and positive (not interrogative) 
sentences generally with the predicate, and when the subject is not expressed, with 
the object : pa-ai avan hiviga, / have drunk mticA water. 

Tenses are formed after the following model : nnni tokay, / eat ; nuni tokayan, / 
have eaten; katchnn tokay an, / have not eaten; nnni tekavan, / shaU eat; katchna 
teka-vau-va, / shall not eat. 



339 

CHEAfRHUBVI. 

This Paynte sub-dialeot does not differ half as much from the Soathern Payate than 
Spanish does from Portaguese, and many of the differences observed in Loew^s vocab- 
nlaries between^the two seem to depend only on the individnal pronunciation of the 
Indians from whom he obtained his information. Chemehnevi has frequently |7 and 
tck, where S. P. has h and to. Like the Southern Payutes, the Chemehuevis do not 
prefix the possessive mine to the degrees of consangninity and the parts of the human 
Dody as the Western Payutes do, who abbreviate the ni into i. 

The terms for numeraJs, colors, man's limbs, and in fAot the great majority of all the 
terms noted by Loew, radically agree in both dialects, and from this we can infer that 
their grammatical structure may be of the same type also, though no sentences of the 
Chemehnevi are at present submitted for examination. 

WESTARN PAYUTES. 

The dialect spoken in the extensive mountain- tracts of Mono and Inyo Counties, 
California, and some ac^acent parts of Nevada, diverges considerably from the South- 
ern Paynte, and seems to have retained many terms in common with the neighboring 
idiom of the Western Shoshonees or Snake Indians. The personal appearance of the 
Western Payutes, especially their features, vividly recall to our mind the Mongolian 
type of mankind. Their deportment does not offend our ideas of propriety, and their 
faces bear a friendly, often intelligent, expression. Some of the aborigines are earn- 
ing wages from American settlers, but the majority lead a wretched life by feeding on 
pine-nuts, roots, worms, and lizards. 

Mr. Loew collected the main part of his linguistic material in Benton, Mono 
County. The sentences and a few terms were taken in Aurora, a little mining town 
of Inyo Connty, on the borders of California and Nevada. A few dialectic variations 
can be traced between Ihe idioms of both places. 

Vowels : u, d, o, a, e, 1. 

Nasalized vowels : a, e, u. 

Diphthongs : an ; ai, oi, ui. 

Consonants: k, t, p ; g, b ; s, {, (or as,) sh ; h, y, (the Oerman J,) v; n, m ; r, {*. 

Western Paynte, therefore, lacks the consonantal sounds of/, th, (which ooonn in 
Mohave,) khf I ; and d may be said to be wanting also, for it occurs only in ^e, haw. 

Syllables generally begin with consonants, but terminate as often in vowels as 
in consonants, v seems to alternate with 6 and p and to, tok of the soathem dialects 
often tnrns np as r in Western Paynte. 

Of derivative endings of nouns, the most frequent is -ve, as in ZnOi: toytfve, 
mounttUn ; ov^ve, salt ; vdve, wood. Other terminations are : 

-at : nngnt, goose ; tunil^-agnt, great spirit. 

-ib: tnvib, sand; toshnmib, midnight, 

-sh : fkgMi, feathers; aglsh, grasshopper. 

Western Paynte must have dropped long ago the plural ending observed in almost 
all the Shoshonee languages, (-«m or -tm,-dm ;) pagve.^A ; vahai pa^ve, two fish. In 
a few words, however, we notice that plural forms nave been retained, as in nnm, 
fliuifi ; plural, n^ana ; and the ending -im, -itim re-appears in the plural forms of verbs, 
as in kointi-itim, to iiuat— said of many persons hunting, or of many animals hunted. 

The names for the colors end in -nagite, except that of yellow, which exhibits the 
CM>Dtraoted form oahanite. 

The interrogative pronouns and particles are as follows : 

hay6^o, whatf 

hino-oy, hino-oytn : how many f 

faan^ue, whence ! wher^rom f hin6-ue, when 1 o-u hA-ut, whereto 1 

Tenses and negative sentences are formed in this manner : 

To drinkf liivlt : / shall drink^ hivf nfi. 

/ have drunkf hivfvai n(i. 

/ have not drunk, garo-o nn hivi. 

To sleep, Avnit : / hare slept, (already,) nn vi tushu hapiyu. 

/ shall sleep, mi-asha havf . 

>Iany transitive and intransitive verbs end in -at (or -it, -ut) : yardhat, to speak, talk, 
in the Aurora snbdialect : yard-a ; nav^giat, to swim ; kvatohat, to fall; voagit, to work ; 
h<lvi- -erut, to sing; in the Benton snbdialect the majority of all verbs seems to have 
this termination, which in the plural form is increased by -iia. From the lengthy tri- 
syllabic or quadrisyllable forms of most verbs we may readily infer that they are com- 
pounds of the root, with some pronominal affixes, nouns or fragments of nouns. 

THE YXJLdA. STOCK. 

Owing to the patient labors of Dr. Loew, the Yuma group in its totality of dialects 
Tvill become .one of the best known of all the language-families of Western North 
America when the collections of words and sentences made by him will be made 



340 

public. Loew has stndied foar of its dialects, while before him only the Mohave and 
tbe Yuma proper, (or Yuma-Cacban, as I call it,) were known to a certain extent, and 
a few vocables only bad been published of the Diegeilo (Comoyei) and Maricopa. (See 
Reports on Pacific Railroad, vol. III.) 

The dialects which constitute the Yuma family of lan^ages are spoken east and 
west of the Lower Colorado and on Gila River. The Yuma family has kept itself 
pretty independent from extraneous influence, for it did adopt only a very few t^rni:), 
if any, from the neighboring Sauta Barbara, Kanvnya, Payute, Pueblo, Apacbe, Pima, 
from Opata, and other Sonora dialects. 

Owing to the prevalence of the vocalic element, Yuma is sonorous and not unpleas- 
ant to ears unaccustomed to aboriginal speech. Though words often end in consonants, 
vocalic terminations prevail in initial syllables and in syllables of the middle part of 
the word. The elements of which Yuma syllables are mainly made up are a consonant 
followed by a vowel. The counting system is the quinary one, and the numbers from 
six to ten disagree considerably in the different dialects. 

The words of the six dialects of which we have the vocabularies illustrate and 
explain each other mutually, and many forms can be truly understood only by refer- 
ring to a parallel from another dialect. To show their phonetic differences, the best 
means will be to quote some terms coinciding in their radicals. 





Mohave. 


HnalapsL 


Diegefio. 


Cnchao. 


Tonto. 


Marioopa. 


naae 


ihu 


yaiya 


khn 


ib6s 


hu 


yehe-ntche 


heard 


yavume 


yavenime-e 


alem^ 


yabo>ine 


yanimi 


yebomits 


hand 




sal 


i-salgh 


i-saltche 


shiUa 




arrow 


ip^ 


aplb-a 


bal 


n'yep^ 


apa 
akv^ 




knife 


akhkvue 


kva-a 


akhgo^ 






8un 


Any a 


iny^a 


iny^ 


n'yatch 


•y^ 


n'yats 


fire 


^B,ntL 


tuga 


j(-ua 


aa-w6 


ho^ 


^hutch 


water 


akha 


ah^a 


akh^ 


ahd 


aha 




earth 


amata 


mat 


mat 


omiit 


mata 




9tone 


avl 


uvi 


ti-uil 


ovl 


vui 




hlaek 


vanil^h 


ui^h 


nilgfa 


n'yulk 


nya 




large 


vat^-im 


vatSga 


kvatai 


otaike 


vete 


bet^tcbi 


I 


inie-pa 
haviK 


anylb-a 


inyau 


n'yat 


nya-a 


iny^ts 


two 


hovak 


6ak 


havik 


nake 




to drink 


akhathim 


akhathiga 


kisl 


has6e 


hasi 





We now turn our attention to the Mohave dialect, of which about 120 sentences and 
over 400 words were transmitted by Dr. O. Loew. 



MOHAVE. 

Tbe individuals using this dialect are at present located upon two reservations. About 
1,540 Mohaves, 600 Hnalapais, 540 Chemehuevis, 180 Cocopas, and as many Kauvnyas 
are tilling tbe ground in the Colorado River agencv on the eastern shore of the river; 
and about 400 Mojaves were removed in 1875, with 678 Tontos and 500 Cuchans from 
Camp Verde to the White Mountain reserve on the Gila River. They are a peaceably 
disposed, laborious set of Indians, who seem to have forgotten the fierce wars formerly 
waged by them against their aggressive neighbors. They tattoo tbe whole of their 
body in various colors. Their name is also written Mahhaos, Mo-6av, in Spanish Mo- 
javes. 

They do not nasalize or alter their vowehf which are to the number of five, u, o, a, e, 
i, and five diphthongs : au; at, ei^ uiy oi. They possess all our consonants except /, and 
though they have a very complete series of them, they rarely double them. The series 
is as follows : 



Gutturals 
Palatals : 
Linguals : 
Dentals : 
Labials : 



Not aspirated, 
tcb 

t,d 
p,b 



Aspirated. 


Spirants, 


Nasals. 


R and I sounds. 


kh,gh 


h 


ng 






sh 




r,r.i 


th 


8 


n 






V 


m 





Heterogeneous vowels often meet, and produce hiatus : ^uva, tobacco ; kahu-eilk, etc 
r and d seldom occur. No other consonants can end a word but the following : -<;, -git 
-fc, — ?, -m, — w, -p. 

We find in this dialect the following combinations of consonants: hk, Ik, tk, thl. 
mkj rkf rfc, Ig^ ahg^ thp^ gv^ nqVf ngb, wifr, all of which are of easy pronunciation. 

The accent generally rests on the final syllable of the word-stem ; inflective termin- 
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atioDB nsDally are not accentuated. la many terms, the accentaation is dabioas, but 
generally rests on the same syllable through all the dialects. 

Of derivative endings, the most frequent for substantives is -a, preceded by a con- 
sonaDt, (-to, -ya etc.;) for instance, vu-tiga, thunder; asha, bird; vayaniya, wine; 
SkYuytLy door ; amata, earth; huksara, wolf, -k is also very frequent. 

-i/;,-ZA; very freouently terminate adjectives; as, tau vanik, toti; ; hibilk, Aof; nakvi- 
molk, rich, Anotner termination is -urn, which occurs very often: ara-^rum, deep; 
akii-utchum, ripe. 

Substantives do not assume any sign of the plural, and it is doubtful whether ad- 
jectives and pronouns do; as, inyep ido namas^vum, my teeth are white; makatitum, 
who, which (pi.); ataik, muchf (sing.); ataim, many (plur.) shows a form probably con- 
tracted from ataikum. Acyectives and numerals are placed after the noun which they 
qualify. 

A gradation of the affective is effected by a circumscriptive sentence or by the par- 
ticles tdhana, nimka-arnkf more ; the superlative repeats the tdhana or tahdn twice or 
three times. 

In regard to case-inflection, no distinct mark exists for the possessive and dative 
case except the position of the words. The accusative is rendered by prefixing -enich 
to the direct object of the sentence, and by placing this object between the subject 
of tbe sentence and the transitive verb. Relations expressed by our prepositions are 
rendered by postpositions : ava liuv^-aga, in the house; av^ matarelgh, outside of the house. 
The pronoun entch, intch, abbreviated itchi, tchi,-tch, is a demonstrative, and in com- 
pound nouns and verbs means somebody or somewhat, something. Substantives com- 
posed with it are itchi-halyiilave, stove, oven, (viz. something-smoking ;) itch-anyo-ora- 
ahaga, inkstand, (viz. some what- writing-liquid;) Verbs: tcha-koark, to speak, verbally 
*' something-say ; " tchi-kiauk, to kite, verbally '* something bite.^ This element is one 
i>f tbe most frequently occurring parts of Mohave speech, and also serves to form accu- 
satives, as mentioned above, and in this quality means him, her, it, them. As the defi- 
nite article it is frequently suffixed to nouns, as in ipii, man ; ip^tch, eertain man just 
epoken of; gutch, iphatt contracted from ka-entch, literally, what-thing, or what-itf 

There are three other demonstrative pronouns which are used in similar combina- 
tions : ti, inya, and pa. 

Personal object-pronouns are suffixed to the verb ; subject-pronouns are frequently 
omitted when there is no doubt about the meaning of the sentence. 
The elements of verbal inflection are as follows : 

ly^ttia, / go ; match'm iyema, thou goest ; hovatch iyema, he goes ; inyetch iyema, we 
go; match'm iyema m(i^ama, ^ou ^o; tcha-am't iyema, t/ie^ ^o ; iyema, I will go ; iyema 
t^tchnma, / hive gone ; iye-em potchuma, / did go ; iyomota, / do not go ; iyemotum 
t^tchuma (or: iye-em nio-ot e-ep t^tchuma) or iyemotum p6tchuma, / have not gone. 

The negative particle mot is incorporated into the verb, and also serves as privative 
particle in the derivation of adjectives: ithperum, strong; hithpermutum, weak; 
t^tcbuma and pdtchuma are composed of three pronominal roots: ti, entch, ma; pa, 
entch, ma, and are intended to mark a past tense more or less remote. 

Concerning the modes in which verbs are composed in Mohave, we frequently find a 
syllable At-, prefixed to the stem of reflective and intransitive verbs, as hilgivak, to 
ride; hitchibsk, to fall, etc. This particle seems to form verbs equivalent to the me- 
dio- passive verbs in Greek. 

Of the verbal terminations, -«m is the most frequent, and occurs in tapuyum, to kill; 
tchegov^rum, to laugh ; kot^i-akum, to open (a door ;) besides this we find a large num- 
ber of verbs ending in -k, or more excflicitly in -dk, (akhoi(k, to smoke,)-6k (hi6k, to 
romitf) -isk, ~Uk, -eSk, etc, which bft«n nave the accent on the last syllable. 
A large number of verbs is formed directly from nouns, for instance : 
mata, earth ; matahtiilk, to dig a hole, 
oy^ air, breath ; tchoho-ik, to whistle, blow, 
ag6aga, deer ; gdgo, fox ; ha-ilgu^g, to hunt. 

To show more clearly the mode of word-composiiion in Mohave, I add a few gronps 
of words centering around one root and arranged etymologically. 
AHAT, HAT A, animal, beast: ahlit, ahat-o-61ove« horse; hata-ghlal, saddle; hati; 
^nik, bit of horse; ahat-kagham, jjpur ; hatch6ra, akhatch6ra, (io^ ; makho-h^ta, &ear- 
amo-njo-bat, domestio, tame sheep; magn^kuiniu-bata, hog; in Hualapai akh^niga, 
alive, 
MATA, AMATA, earth, ground: amata- tohik vara (in Diegefio), meadow, prairie; 
rnatlik (Mohave), north ; matag6-opa, hole ; matahtiilk, to dig a hole ; mathe, mud ; 
matara, outside; matana, inside; matuma, inwardly; matmaguilya, «X:ifi (as the en- 
closing substance). 
IL<» THREAD, in Diegefio, wood; ivn-il, grass, in Hualapai, vila in Tonto ; ilvi, green, light 

green; avo-ilpo, j>oZ«, stick; ^\-y\\ya, feathers ; ilya, final syllable in tree names. 
AKHA, WATER : aha-tchopa, \oell, water, pump ; akhathim, athim, to drink, to drink 
water; akh-mata, squash, pumpkin; akh k6-el, opposite (viz. beyond the water); 
ah^jAm,wet; khatd, i«{ati^ ; nu-h^vuk, doud, 

AP. JJ— 22 
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T1ikdia]eet«eloMl^vdat«dtoMolimTe.«iieetlw tribe of the WaUpwa, WmIla|Mi8» 
or, aeeoidinf to Spwiieh orthon^nphj, Hoalapais, hmre eonelaotlj lired in eloee eoo- 
tignity wod inteicoone with the MohaTeSb In the sprint of 1874, 5d0 Hnalapaia cmme 
to the Colondo Birer raierT«tion, wbae they lire together with aboat 1,540 Mohares 
flood mjuiy other Indiana. 

The lexieon of this dialect ehowa many terms in which It dilTen tram Mohave and 
the other dialeeU. Bat the pxefixeay aniBxeey deriTatiTe endingi» &c^ are eabatantiallj 
the f«nie, showing many dialectic Tariations, howcTcr. 8o we observe that the 



Hnalapal terminal -aga is in Mohave -«ga ; -«g* beoomee •£ or -am ; -oca tarns op as 
-«ik, n-oga as-og; koark, 1o «pesJfc, appears as loaak in Haalapai ; haral& as hatabak, 
Her: mailli6 as numi-n. Ukbaeei-pipe. Li a good nomber of terms, H. coincides entirely 
witn Tooto, or more closely than with Mohave. 

Being in waot of the material reqnisite to eonstrnct a complete grammar of thia 
Toma dialect, hitherto almost anknown, I subjoin the few seotenoefi given by Dr. Loew 
iUnstrating the inflectioo of the verb, in which the aaxiliar>' verb / go^ miama, is oaed 
to designate the fotare teose. 

kvimago,/Ml. 

miama kvimago, IshaO mi^ (viz, <a go eat.") 

kvimago vam, / hawe eaUmjmat sow. 

kvimago kar6, / Aoee eslea tome Ume ago. 

kvimago ta dpaka, / wiU aof est. 

katchn kanaba, What do yon womtf 

ram in HoaL means sow, to-dojf, and kar6 ooears in Diegelio as okor : distesi, far of. 
The negative particle ta is foand also in toya, mo$kim§, 

dikgkSIo. 

The Indians of the Tama stock belonging to this warlike race were called so from 
the vicinity of the seaport San Dieso, in Sonthem California, which will be the ter- 
minas of the Soathem Pacific Bailroad. The correct form for this name would be 
IMegnelios, or San Diegnnos, bat Diegefios is now generally adopted. Some travelen 
have asserted that the Diegefios were identical with the Comovei, or Comoyas, inhab- 
iting some desert plains between that port and the month of the Colorado River, bat 
the words taken nom both prove that in their language, at least, some difference 
exists. 

Diegefio and Cuchan exhibit many radical discrepancies in the vocabulary, and it is 
not improbable that the languages of the Califomian peninsula have in former times 
influenced their stock of words ; and a few expressions are traceable to Sonora souroee. 

Diegefio words more frequently end in consonants than those of Ton to, Mohave, and 
Hualapai, but the consonantal combinations and the grouping of the sounds are sub- 
stantially the same as in Mohave. The gutturals gh and m occur very frequently, 
hat th of the Mohave, which is pronounced Just like the English tJk, is not found. 
Among two hundred terms I find r occurring only in three, viz, sepir, strong; kitchur, 
oold, winter; okur, distant. 

The accent DOt nnfrequently rests on the final syllable of noons as well as of verbs. 

The parts of the human body assume the prefixed pronoim -<,(*' mine"), but nothing of 
the kind is observed in the degrees of consanguinity. 

Of compound nouns we notice : akh4-kvan, river, viz." lar^o-woAer;^ oma-tet^, moitat- 
Qiin, viz. "rock- above ; " amata-tchikvara, meadow, prairie^ viz. '* ground-which-large ; '* 
kbl^ilgb, sea, viz. ** water-salt." , 

Numerals from six to nine are composed with nto-, niu-, and Loew's numbers differ 
largely from those given by Whipple in the reports. These latter were probably taken 
from a Comoyei Indian. 

No sentences or coningations are at present available ih)m which to oonstract para- 
digms or syntactic mies for the Diegefio dialect, and ih)m all what may be inferred 
from the vocabularies, it must differ in this respect considerably from the Mohave and 
from Yuma-Cuchan, of which Lieutenant Whipple has given us some phraseolo|^. 

Undoubtedly the several Yuma dialects have borrowed a few words from nations 
speaking various other languages, as it is observed all over America, but in general 
tBis family kept itself mora free from such importations than many other Indian races. 
A faint relationship, not heretofore mentioned b^ any investigator, exists between 
Tama and the dialects of the peninsula of California. This connection deserves to be 
followed up as closely as the scanty material which we possess of the peninsular idioms 
will allow, and in this way an ancient immigration of some Yuma tribes into this 
deserted and barron stretch of land may be traced out and proved by lingaistio 
research. I will here only point out the following similarities: 

Cochinii : amat, amet, ammet, sarfik; Mohave: amat; Cuchan, omdt. 

Cochimi : ama, amnia, ambayr^jdp ; Waikuru : datembl^ heoveny skg. Mohave : amaya • 
Cnohan. ammai. 

Cochimi : maba, Mpon, above. Mohave : amail, above. 

T^ymonid: litsi, to drink; Diegefio, kisi ; Cuchan: asi. 
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I oonclnde this brief notice on the eleven idioms studied in 1875 by Dr. Oscar Loew 
with the remark that, when his ooUeotions of words and sentences shall have appeared 
in print, carefnl oomparatiye studies of their contents will undoubtedly throw more 
li^ht on the origin and peculiarities of these languages than I haye been able to ffiye 
within the short space allotted to me in these pages. From other travelers or from 
residents on the Colorado Biver and its tributaries we may soon expect further con- 
tributions to the linguistic information gathered up to this day among the interesting 
tribes settled there. Then a new era will dawn upon the elucidation of the lingnlBtio 
treasures still hidden near the lofty ca&ons of that mn^estic western stream. 
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American, 93. 
Animas. 93. 
Bine River, 44. 
Clear Creek, 89. 
Green River, 294, 
Piedra, 82. 
Rio Chama, 45. 
Rio Grande. 82, 89. 
San J nan, 82. 
Walker's, 199,211. 

Camps t 

Cady, 111. 

Mojave, 71, US, 119. 194, 153, 174. 

Caaama i 

Black, 117. 219. 

Blanco, 45, 145. 

Boundary, 133. 

Bowlder 117, 174, 177, 919. 

£1 Dorado, 170. 

Flecbao, 201. 

Glacier, 134. 

Great Colorado. 177, 219. 

Grapevine, 133, 161. 

Lake Fork, 90. 94 

Largo, 139. 

Los Tinos, 82, 103. 

Lyttle Creek, 174. 

Mazurka, 45. 

Paooima. 160. 170. 

Piedra Pintada, 145. 

Pyramid, 117. 

Bed River. 199. 

Rio Grande, 137. 

Rito de la Mission Vi^a, 193. 

San Franolsquito, 166, 169. 

San Gabriel, 160. 169. 170. 

Soledad, 169. 

Ti]dunga, (Big,) 160, 169. 

Ti^unga, (Little,) 160, 169. 

WaKon-Wheel Gap, 89. 

Citiea, See, i 

Abiquin. 45. 

Agna Culienie. 113, 199. 

Acuaje Gu^Jolotes, 14.% 
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Algodon, 115. 

Algodoncs. 143. 
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Cities, Jkc— Continned. 
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Creeka — Continaed. 
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Mineral, 91, 93, 98, 99, 101. 
Moreas, m. 
Oil. 80. 
Ojai, 309. 
Ojo Caiiente, 137. 
Paooima. 38. 
Pojoaqae, 45. 
Pole, 90. 
Ponil, 45. 
Posa, 149. 
Pancha. 86. 
Sagnache, 81, 87. 
Salt, 44. 

San Antonio, 45, 137. 
8angre de Christo, 44. 
San Jos6, 141. 
San Luis, 44, 87. 
San Mignel, 93. 
Santa F6, 45. 
Snare, 90. 
Tallabassee, 85. 
Taos, 45. 
Tairyall, 80. 
Tennessee, 44. 
Thander, 83. 
Trincbera, 44, 137. 
Tnmicbi, 86. 87, 137. 
TTnaweep, 97, 96. 
Uraca, 300. 
Ute, 44. 
yaoa,140. 
Tan Brummer, 45. 
Vermejo, 45. 
Willow, 45. 



Califomia, 166, 171. 

Forty-mile, 818. 

Gila, 317. 

Great American, 816. 

Mojave, 153. 173, 178, 816. 

Hojave, (distribation of vegetation,) 828. 

Pa&ted, 173, 317. 

I>i widest 

Arkansas, 81, 85. 
Atlantic, 83, 87. 
Pacific, 83, 87. 
Platte, 81, 85. 



Of Animas, 81. 

Bast, of Piedra. 88. 

Gold, of San Miguel, 88: 

Hines, of Rio Grande, 91, 108. 

Lake, of Gunnison, 45, 81, 89, 91, 93, 96, 105. 

Lake, of Rio Grande, 81. 

Lake, of San Miguel, 81, 93. 

North, of Mineral Creek, 98. 

ll'ortb, of Rio Los Manoos, 99. 



Forks— Continued. 

Poughkeepsie, of Uncompahgre, 96. 

Red, of Uncompahgre, 9S. 

South, of Cucharas, 199. 

South, of Kern, 313. 

South, of Mineral Creek, 99, 101. 

West, of San Juan, 88. 

Forts t 

Defiance, 141. 

Garland, 136. 

Union, 80. 

Stockton, 5. 

Tejon, 19, 167, 310. 

Wmgate, 141. 

Yuma, 71, 115, 119, 180, 184, 153, 184. 

Islands t 

Anacapa, 315. 
De St. Angustin, 330. 
Cotton wo<M, 111,819. 
San Bernardo, 313. 
San Clemente, 315, 313. 
San Lucas, 313. 
San Miguel, 215, 313, 380. 
San Nicholas, 215. 
San Pe4lro, 313. 
Santa Barbara, 313. 
Santa Catallna, 313. 
Santa Cruz, 313. 
Santa Rosa, 315, 313. 

liskcsi 

Black, 391. 
Buena Vista, 40. 
Elizabeth, 166. 
Great Salt. 178. 
Laguna Hedionda, 45. 
Mono, 177. 

Owens, 177. 180, 183, 189. 
San Cristobal, 94. 
Soda, 177. 
Trout, 83, 9S, 
Tulare, 40. 

fiodesi 

Alabama, 50. 
Aztec, 67. 
Bella Union, 57. 
Belmont, 63. 
Buena Saerte, 63. 
Comanche, 47, 48. 
Comstock, 54. 
Cornucopia, 48. 
Defiance, 57. 
Eureka, 48. 
Henilock, 184. 
Hotchkiss, 105. 
Keystone, 56. 
Little Chief, 105. 
Lone Chief. 105. 
Lone Star, 56. 
Metallic Accident, 56. 
Mineral King, 65. 
Montezuma, 56. 

§!ueen City, 63. 
ierra Blanca, 48. 
Sixty-throe, 56. 
Stewart's Wonder, 50. 
Sarprise, 50. 
Ute, 105. 
Wittekind, 63. 
World's Wonder, 50. 
Wyoming, 50. 

Ulesat 

La Bivi<^ 143. 
Bareadero, 146. 
Chupaines, 143. 
Corazon, 146. 
Fachada, 140. 
Lucera, 143. 
Mogollon, 317. 
Rica, 146. 

Uliaest 

Annie, 66. 
Antelope, 68. 
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Hlnefi — CoDtinned. 
Beat as, 54. 
Belcher. 55. 
UUmuth. 66. 
Bright SUr, 58. 
Bullion, 54. 
Caledonia, 61. 
Capital. Crt. 
Castle Dome, 61. 
Charlotte, 51. 
Chrintmaii Gift, 57. 
Chit>naiii, 49. 
Coutliienre. 68. 
Copi»er World, 54. 
(^ii»ol, 56. 
Dot Norte. 49. 
Do Stito. 68. 
Diana, 4M. 
I>on Santiafco, 61. 
Knriquota. 64. 
Phtra T««i«plo, 61. 
CUriltaldi. 66. 
Goict»naa,)iOI. 4:11. 
GrtH»n-oy«»d Monater, 54. 
Guadaluite. 64. 
Hartlin;^. 51. 
Holvotta.6a 
lIoinhK'k. 50. 
lloitHi>n i*ivt»k, 105. 
lluUbani. 58. 
HunilMtldt, 49. 
Ijfuaoiit, tvi 
lin|H*riMl Kinpire,55. 
InmM-mtl), 53k 
•IvtlVi^on. 6a. 
Koithuk. :k*<. 
Loxiathitn, 49. 
l.Utlv CtMUt. 105. 

U«th' lliitT. V< 

l.tnle \VinUs6l. 
l4M« Aulina!«,51. 
l.iim lIulUH'k, 54. 
tone Star. tit*. 

t«tH»kt»Ut. ti8. 

l.uok> IU»\.54. 
l.uok> .Iui», 57. 

Marv Ann, t»6, 
Mi.nomui, 51, 
Mliuimotii. 49, 
Nhmoolta.68. 
NHimloG«M,68. 

M»HhH\68. 
NolUo Grant, 66, 
No\» .Mumdeu, 64. 
Noniia, 61. 
Noiih Sur. 66. 
IVIUrtU. 4}» 

rooltiihoittaa, 49. 
VxAm Sinr. W5. 
|S»\oivMrt, M. , ^ -^ 
j»M<liM»rilH» \\»w,60. 
Uoaav KoUof.58. 
Uo\a1 A 1 oh, 68. 
HrtU 1'VHpo. ta 
HtMtU Mwiltt, 6J' 
Nrt\tik'<\ «"*4. 

^(Mt» MtuiMi. 54. 
r*»rti »»< •>»•' W oat, 46. 

m »IoIih'«». .*>". 

j,.k..lu«mkup. WJ. 

I ♦ »u».i.r.il rui, 68,405. 

)lMtlMtt«M,OU. 

l<«iltMi titui. 

W ((niilluMtill, 60. 

^^ tN( \ Iij4liila, 49. 
NVdUaui IViiii.Ol. 

MliilHH IMiilrlHMt 

A (I I III UN, I (Ml, 105. 
,\m\%^^ (01 (^it«tik,l M. 
\miim|h>ii||, 05, 
f(>«uti« I •>? 
i\\\u\\ h|t| lug, 4t. 



Hininfl: DIstricto— Continued. 
CantTe Dome, 60. 
Cerro Gordo, 45, 63. 
Charlotte. 51. 
Clarke, 53. 
Colorado, 61. 
Coeo, 45. 
Eureka, 100, lOSi 
Decatur. 44. 
Green Mountain. 58. 
Hardacrabble, 48. 
Hoalapais, 55. 
Inyo Mountain, 45. 
Julian, 59. 
Lake, 105. 
Lee, 45. 
Lookout, 4.*), 67. 
Mount Sneffela, 105. 
New Coao, SA. 
New Eldorado, 58. 
Owen's Valley, 45. 
Panamint, 45. 49. 
Park, UI5. 
KoKe Spring, 45, 65. 
Koaita, 44. 
San Eiuidio, 51. 
San Juan, 106. 
Sherman. 45. 
Spanish Peak. 44. 
* Summit Dii»trict> 41, 103w 
Sumnor. 65. 
TJ-be-hb-be, 45, 64. 
TJncompahjfrfS 100, 105. 
Washoe, Sk. 

Hoant : 

An tow, 86^87. 
Diablo. 169. 
Lincoln, 44. 
Pinoa, 148. 17i 
Purdv. 115. 
Shaata, 170. 
Taylor, 83. 
Whitney, 134. 

HonntaiBS : 

Alpa, 165. 

Bliiia SpHng, 47, 185 
Bnena vista, 179. 
Blue Ridge, 188. 
CerilloH, 143. 
« Cerro do loa Utaa, 87. 
Chuc>awiiUa. 817. 
Chocolate, 817. 
Co8o. 131. 
Dead. 817. 
Florida'a Comb, 91. 
Funeral, 45. 
Gallinas, 45. 13a 
Grapevine, 45. 
Half Way, 174. 
Ladrniioa, 148. 
La Plata. 100. 
Manzanu. 144. 
Meadow, 818. 
NeedloH, 91. 
Newberry, 180. 
Opal. 817. 
Pah-Ule, 53, 59. 
Payute, 817. 
Placer, 144. 
Providence. 817. 
Riverside. 174, 188, 817. 
San Antonio. 1.37. 
San B<rnandino, 169, 170, 174. 
San Miguel, 99. 
Sandin. 144. 
San Fernando, 158. 
San Jitcinto, 173. 
Santa Inez, 807. 31& 
Santa Monica, 158. 
San l»e<lro, 144. 
San Ysidro, 144. 
Shasta, 169. 
Sierra Madre, 166. 
Signal. 116. 
Sultan, 93. 
Taylor, 13& 
Three Tetona, 86. 
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HoontikiDM— ContiDned. 
Turkey, 46. 
Yalleft, 45. 
Wet, 48. 
Zani, 141. 

Parks I 

ADiman, 100. 
Antelope. 81, 62, 108. 
Baker b. 9*2. 101. 
Biirroagh's, 94, 
Homan s, 86. 
Poncbo. t*l. 
Panrba, 85. 

UnC4»nipabfn'e, 4.5, 81, 96. 
Vao Bi eromer, 200. 

PaiM«iit 

Abeyta. 86. 

Arfientine, 10. 

Cahuensa. 38, 159. 

Cajon, 37. 110, 130, 170, 174. 

Cafiada de las Uvas, 39. 160, 167. 

Ca«aitaH, 20e. 

Cocbetopa, 88, 90, 107. 

CdHtilla, 137. 

Cnrrant Creek, 81. 

Raydeii, f6. 

Lofl Pinna, 91, 103. 

Moflca, 83. 86. 

Muddy Creek, 127. 

Music 86. 

PtiDcha, 81, 86. 

Purple Hill, 117. 

Ked River, 127. 

SaDd Hill, 86. 

San Feruaudo. 164. 

San Frauciftquito, 160, 165, 166. 

San Gorgon io, 37. 

Sanf^re de Cridto, 136. 

Soledad. 37, 39. 

TaoM, 86, 126. 

Tejon, 167,169, 170. 

Tehachlpi, 37, 160, 167, 169, 170. 

Treat Creek. 85. 

Twin Creek, 80. 

Union. 12, 17, 182. 

Ule, 82, 91. 

Wagon Wbeel, 104. 

Walker'a. 170. 

Washington, 80, 136. 

Williaroaon's. 160. 

Pealmi 

Antoro, 81. 

Baldv Peak, 46. 

Banded. 83, 137. 

Basalt. 85. 

Blaine's. 97, 98. 

Blair 93. 

BriRtol Head, 89, 90. 

Buffalo, 86. 

Ciktrizn, 138. 

Chimney, 183. 

Chackavalla,180,319. 

Chukawalla, 174. 

Costilla. 200. 

Culebra,SOO 

Cuddy's, 210. 

I)evilV2l5. 

Dnnit, 99. 

Elizabeth Baldy,200. 

EngineiT. 101. 

iialena, 93. 

Gray's Peak, 44. 83. 

Handlers, 81. 90, 93. 

Hazleton. 93. 

Hunt's, 86w 

Kendall, 9a 

King Solomon's, 93. 

La PUta^eS. 

Macomb's, 82, 104, 309, 334. 

Matnrango, 135. 

Meig'ii, 138, 147. 

Monnment, 138. 

Moflca,144. 

Olancbe, 212. 

Pa£osa,82. 

Pike's Peak, 83, 170. 



Peaks — Continued. 
Prospect, 137. 
RedCload.81.95. 
San Antonio, 169, 179. 
Sierra Blanca, 83. 86. 
Sierra Madre, 170. 
Spanish Peaks, 199. 
Taos, 200. 
Telescope. 135. 
Uncompahgre, 95. 
Uraca, 200. 
West Point, 99. 
Wetterhorn, 95, 96. 
Wild Horse, 95. 

Plateana i 

Arkansas, 85, 86. 
Bristol, 89. 
Cannibal, 81, 89. 

Rancliea t 

Bass', 170. 
Camulas, 209. 
Cotton, 211. 
Cuddy's. 210. 
Delano, 16H. 
l>e los A linos. 167. 
El Coneio,205. 
Encino Rancbo, 199. 
Gorman's, 167. 209. 
Humphrey's, 166. 
La Lievre 39, 209. 
La Motte's. 212. 
Los Encinos, 158, 159. 
Martin's, 174. 
McCarthy's, 141. 
Nobmau'M, 112. 
San Fran<-isquito, 164. 
Stone, 144. 
Tejon, 211. 
Willis, 199. 

Ranyea i 

Black Cafion, 174. 

Cerbat, 55, 174, 217. 

Corro Gordo, 45. 

Chocolate. 117. 

Cimarron, 200, 202. 

(;oa«t, 171, 172. 

Coso, 45. 

Culebra, 44, 199, 200. 

Darwifa, 45 

Elk, 44. 

Greenhorn, 44. 

Humboldt, 170. 

Inyo, 45, 170. 174. 217. 

Lake Fork 93, 94. 95. 

Las Vegas. 45, 143, 202. 

Los Angeles Hills, 172. 

Mojave, 174. 182. 

Monument, 117. 

Mora, 201. 

Mnnnt Diablo, 171. 

Opal, 174. 

Pauaraint. 45, 133, 174, 217. 

Payute, 174. 

Pilot Knob, 117, 118. 

Providence. 174. 

Raton, 80. 

Saguache, 44 85. 86, 87. 

Sangre de Cristo, 44. 85 , 86, 87, 137. 

San Juan Range, 80, 137. 

Santa Fe. 45, 143 201. 

Santa Susanna, 172. 

Spanish, 80, 

Taos, 3U0, 201. 

Telescope, 45. 

Tunicha, 138. 

TJnaweep, 93, 97. 

Bio I 

Chama, 80. 

Florida, 102, 103 

Grande, 44, 45, 90, 91. 

La Plata. 100. 

Los Pinos. 82, 91, 101. 

Maiiooa, 82. 

Paeroo of the West, 141. 
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Florida, 91. 



KiTcms 



87. 



,87. 

AoimM, 45. 88, 90, 91, 99, 100, lOL 
ApftChe. 44. 
Arlrin— , 44. 80, 85. 
Arroyo La Jara. 144. 
Blaoea Chama, 45. 
BraMM, 45. 

Caoadfau, 45. 4C t». 144. 
CangiloD, 45. 
CafioDM.45L 
Camcffo, 67. 
CeboUa.46. 
Cbaco, 45. 
Chama. 45, 138. 
CimaiTODcito, 40. 
Cocbetoba, 44. 
Colorado. 36. 45, 73. 919. 
Colorado, (diversloa of.) 71. 100. 117. 
Conchaa, 144. 
Conejoa. 45, 87. 
Coatflla.45. 
Coyote, 45. 46. 
Cristobal, 45. 
Cachara*. 44. 
Calebra, 45, 46. 137. 
Dolorva, 45. 8S, 91. 99. 100. 
El Rito. 45. 
Florida, 45. 
Grand, 74, 75. 
Oreen. 74, 75. 
GoDolaoD, 44, 89. 
Hnerfaao, 44. 
Jemee, 45. 
Kem, 131. 
La Garite. 87. 
La Jara, 45. 46. 87. 
La Plata, 45. 
Las AniiiuM,45 
Loa Piooa, 45, 91. 
M anooc, 100. 
ManneUtos, 46w 
Mojave, 111. 130,390. 
Mora, 46. 139. 
NaTi^, 45. 
New. 116, 118. 
Nntritas, 45. 
Ocate.46. 
OJo Calleote, 45. 
Owen's. 134, 318. 
Pecos, 13P, 144. 
Piedra, fH, 103, 104. 
Piedra Blanoa, 45. 
Piedra Pintada, 87. 
Paeroo, 143. 
Paerco of the East, 45. 
Porgatoire. 44, A&, 
Rayailo, 46. 
Saffnsche, 89. 
Saint Cbsrles. 44. 
Ran Jaan, 44. 45, 91, 104. 
San Migoel. 81. 83. 91. 08, 105. 106. 
Santa Clara. 44, 108. 
SanU F6. 45. 
SanU Maria, 313. 
Sapello, 46. 
Sooth Arkansas, 85. 
Sontb Platte, 44. 
Sweetwater, 46. 

Uncompabicre. 45^ 91. 93. 97. 96. 313. 
Vlrgen, 113. 
White. 113. 

Sierra t 

Abajo. 99. 

De Liebre, 166. 

De Santa Ines, 173. 

Lata.l3a 

La Plata, 99, 100. 

La Sal, 99. 

Msdre, 169. 171, 173. 

Santa Monica, 150, 173. 

Nevada, 45. 

San Fernando, 161, 171, 172. 



Micael,99. 



171. 1». 



A£na Xe^rs. 14S. 

Antelope. 145l 

Bittfer. 113. 

Baffaloi. 145. 

CalkoB. 10. ITS. 

C«dar.ll. 

C««pe. 14t'. 

Chackawalla. IIX 

Chariseo. 146l 

Colorado. 106. 

Crossman, IIL 

Caerm. 146. 

France*. 111. 

Gallo. 141. 

Granite. 131. 

Hallo ran. 111. 

Hot.1^. 

Hot, of San BeraardiDOi, 193. 

Mineral, of Lrttle Creek CaftOB, 196 

MonnUin, 1 li 317. 318. 

Ojo del Oao. 14 L 

Ojo de Naestra Seftora, 139. 3S9. 

Pacoaa Hot. 104. 

Pico's. 164. 

Qiiiil.317.3ia 

R'ick. 141. 

Soda, 313. 

Soda Lake, 111. 

Stinking, 145. 

Tar. 148. 

Thermal. 196. 

Thermal (of Benton), 196. 

Trance, 317. 



I 9C«teat 

Arisona, 1,36.46. 

California, 1. 36, 45. 

Colorado, 1, 44. 45. 188. 139. 

Montana,l. 

New Mexico. 1, 36. 45. 46, 198. 139. 

Nevada, I. 36, 45l 

nub, 1. 36. 

Wyoming. 1. 

Trmil* t 

Hockett. 134. 
Nar^Jo. 139. 

Tidier* t 

Animas, 101. 

Afcna Limpia, 144. 

Arkansas, 86. 

Bloe River, 44. 

Batte, 45. 

Cafion del Ago*, 144. 

Castac, 173. 

Care. 11. 

Cebolla, 90. 

Chama, 108. 

Chem-e-hae-vis, 113, 117. 

CoabuiU, 154. IH. 179. 317. 316 

Cocbetopa, 90. 

Colorado River, 134. 154. 

Death, 45, 133, 133. 154. 171.817. 

Grsss, 170. 

Grand, 108. 

Green. 108. 

Gunnison, 108. 

Ivanpah. 317. 318. 

Kelso. 59. 

Lower Vireen. 154. 318. 

Mineral, 105. 

Mojave River, 171. 

Moreno, 46. 137, 139. 

Oasis, 4.5. 

Ojai. 199. 

Owens, 317, 318. 

Owens River, 45. 

Panamint, 36, 133, 154, 317. 

Pleasant, 44. 

Red Moantain, 96. 

Rio Grande, 104, 143. 

Rio la Cnera, 303. 
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Tallejr*— Continued. 
Rio Pecos, 303. 
Kio Yaoa. 303. 
Sacramento, 113,117. 
Salinas. 45, 317. 
San Antonita, 144. 
San Fernando, 38, 159, 164. 
San Luis, 44, 45, 86, 87, 88. 
San Mignel. 45. 
San Pedro, 144. 

Santa Clara, 39, 164, 165, 173, 905, 909. 
South Park, 44. 
Ten- Mile Creek, 44. 
Tulare, 37. 
Tumichi, 44, 86. 
Unaweep, 45, 81, 96, 97. 
TJncompabfrre, 44, 45, 81. 
Upper Arkansas, 44, 85. 
Upper Saguache, 90. 
Ute, 46. 
Wet Mountain. 48, 49, 86. 

Wells s 

Bennett's 133. 
Indian. 114, 116, 118. 
Mole. 319. 



Well»— Continued. 
Sackett's, 117. 
Salt, 133. 
Temple's Oil, 164. 

Analyscsi Minerals, Springs, Soils, Stc, t 

Bitter Spring. 197. 

Black Lake, 191. 

Chuckawalla Plain, Soil of, 993. 

Ehrenberg, Soil from, 990. 

Oypsum Springs, 197. 

Hot Springs, 193. 

Hot SpHng, (Cabezon Valley,) 193. 

Little Yosemite Soda Spring. 195. 

Mineral Spring, (Bnoino ranch,) 195 

Owen's Lake, 190. 

Partzite, (mineral,) 185. 

Point of Rooks, Soil fh>m, 931. 

Saline efflorescenoes, 176. 

Saline flats, (Mojave River,) 196. 

Salt well, 199. 

Soda Lake, Soil from, 390. 

Spring, (at Dos Palms,) 196. 

Tin-ore, 185. 

Virgen River, 191. 

Warm Spring, 194. 



INDEX TO TECHNICAL NAMES. 



AbronlA, 394. 
Acacia, 393, 994. 
Acmaeodera, 300. 
Aom»ops, 300. 
Acridiam,995,302. 
Acrolopbitus, 995. 
Acrydii, 981. 
Adenostoma, 907, 900. 
Adimonia, 300. 
Adoxna. 304. 
^gialitis, 868. 
Agabus, 399. 
AgalliasteH. 304. 
Agelseus. 349. 
Agonoderus. 399. 
Agrotis, 304. 
Alandidn. 34& 
Alans, 300. 
AlcedinidsB, 355. 
Alcids. 378. 
Algarobia, 334. 
AlUntns. 303. 304. 
AUionia, 334. 
Alophns, 304. 
Alphudins. 399. 
Amara, 998, 399. 304. 
Ammonites, 169. 
Ammophila, 304. 
Amnicola, 177. 
Arop««lidie. 337. 
Amphicerus, 9<^, 300. 
Aniphidora, 399. 
Anabrus, 380, 395, 305. 
Anarta. 304. 
Anas, 374. 
Anxspis, 300, 304. 
Anatidae, 373. 
Anoonia, 388, 394, 995. 
Anc>Iocera, 169. 
Andesite, 181. 
Anolastes, 300. 
Anisodactylus, 998. 
A user, 373. 
Anthaxia. 300. 
Anthomyldte, 304. 
Antbophora, 303. 
Anthns, 939. 
Antilocapra, 308. 
Antimony, 185. 
Antrostomns, 356. 
Aphonus, 300. 
ApidsB. 303, 303. 
Aplopapptis, 334. 
Apodius, 299.304. 
Aracbnida, 303, 303. 



Aradns, 304. 

Araneina, 305. 

Arcbibutoo, 864. 

Arctia. 304. 

Arotostaphilus, 307, 334. 

Ardea, 373. 

Ardeidsp, 373. 

Argentiferous galena, 47, 49. 

Argynnis. .103, 304. 

Argynnides, 302. 

Anstida, 334. 

Arpbia, 378, 888, 395. 

Arsenic. 63. 

Artemisia 310, 394. 

Arvicnla, .309. 

Anaphes, 996. 300. 

Ascippias, 334. 

Asida, 300. 

Asphaltum, 164, 165, 805, 907. 

Aster. 334. 

Astragalus, 311. 

Atceniiis. 398. 

Atbons, 396. 300, 304. 

Athyris, 394. 

Atriplex, 318, 833, 834. 

Attoidro, 305. 

Baccharis, 213, 334. 

Boculites, 169. 

Balauinus, 300. 

Baris, 300. 

Basalt, 174, 188. 

BatTle, 300. 

Bembidium, 898, 899, 304. 

Bibio, 304. 

Bigeloria, 318. 

Binneya, 816. 

Biotite, 174, 181. 

Bismutb, 63. 

Blapstinus, 899, 300. 

Bolbocems, 300. 

Bombus, 303, 304. 

Bouteloua, 318,334. 

Itotanrus, 373. 

Brachiacantba, 399. 

Brachystola, 3e<d, 895. 

Brabea, 319, 334. 

Branta, 373. 

Brnchus, 300. 

Bryzopyrum, 189, 196, 894. 

Bubo, 261. 

Ifucepbala, 374. 

Buprestis, 300. 

Biiteo, 363, 364. 

Biitoridcs, 273. 

Calathns, 398, 399. 
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Calidris. 271. 
CaUisU. 164. 

CaIopt«naH. 381. 395, 303, 305. 
Calofloma, '296. 399. 
Calvpte, 357. 

Camnula, 378, 388. 389. 395. 
Caropo Mocbo, 319. 
Campylorvncbaa, 831. 
Canace, 366. 
Canidie, 85 

Canthari^ 398, 399, 300. 
Caprimulgidas. 355. 
Carabaa. 399, 303. 
CarboDate of copper, 49. 
Carcbarodon, 161. 
(^ardium. 164, 169. 
CarpodaoQR, 338. 
Carpopbilas, 399. 
CastaiiopHls, 313. 
CathaHidie. 365. 
CatberpeA, 331. 
Ceoaiiotlias, uOT. 
Centrocleoua, 300. 
Cephalopoda, 169. 
Cerarjfyrite, 47. 
Ceraaua. 334. 
CercidiuiD, 334. 
C«reQa. 383. 
CertbiidaD, 330. 
Cortbia, 830. 
Cervidie, 308. 
Cervns, 308, 309. 
Cervle, 355. 
Cetiicea. 158. 159. 
Ceotbophilna, 379, 395. 
Cexoocarpua, 310. 
Cbstnra. 356. 
Chalcedony, 179. 
Chaloopbora, 300. 
Cbaloopyrite, 49. 
Gbamfea. 338. 
Chama>idai. 338. 
Cbaradriiiiee, 368. 
CbanlelaHmus, 374. 
ChauiiuKuatbus, 300. 
Chia, SI 3. 
ChUopaiH, 334. 
Chlmarocephala, 388. 
CbioDobaa, 303, 304. 
CblffiDius, 398. 399. 
Chloride of ailver, 49. 
Cbloria, 334. 
Chi rizanthe, 334. 
ChlorodioM. 316. 
Chondedtea, 241. 
Chonieilee, 355. 
Chnirainro. 183. 
Cbrysobothria, 300. 
Chryaochrua, 399. 
Chrysocolla. 47. 
Chryftomela, 300, :i04. 
Chrysomitria, 338, 339. 
Chrvsophaiiua, 304. 
Cicindelft. 399. 
Ciiicli«lae.337. 
Oiiclua. «7. 
Circua, 36;*. 
Cistotbomv , 833. 
Clay-slate. 174. 
Cleonaapia, 300. 
Cleonaa, 300. 
Clenia, 399. 300. 
Cobalt, 183. 

Coocinella, 398. 399, 304. 
Colaptea, 261. 
Colaapia, 300. 
Coldenia, 324. 
Collaa. 303. 304 
Co]lop8,396. 
Colli 111 ha, 36o. 
Colun)bidfb,365. 
Coleoptera, 302, 303, 304. 
Collopa, 300. 304. 
Collnrio, 337. 
Colvmbetea, 299. 
Colymbidie, 277. 
Colymbua, 377. 
Conglomerate, 167. 



Coniotitia, 399, 300. 
Contopua. 354. 
Copidita. 899. 
Copper, 63. 
Copper-glance, 48, 49. 
Conaotia, 304. 
Corpbyra, 300. 
Corynihitea, 396, 300. 
Corvaa,351. 
Corvidie, 351. 
Coacinoptera, 300. 
CoeaoDoa, 300. 
Cotnrnlealaa, 840. 
Cratacantboa, 899. 
CratidiiR, 399. 
Cremastocbilaa, 896, 300. 
Creophilua, 899. 
Crloetodipaa, 310. 
CriDoida, 174. 
Crytocephalaa, 300. 
Cryptogloaaa, 399. 
Cryptun, 304. 
Cuculidfe, 357. 
CncQrbita.333,8a4. 
Cuprite, 47. 
Cyanoaplza, 347. 
Cyaiiocttta, 853. 
Cyanara, 353. 
Cycbnia, 399, 304. 
Cyclooepbala. 896. 
CymiDdia, 399. 
Cymacborea, 877. 
CyDtbia. 303. 
Daflla, 374. 
Dalea,883,834. 
Datora, 384. 
Dectea, 300. 
Decticid», 39& 
DendroctoDoa, 304. 
Dendroica, 335, 333. 
Dendromeoon, 803. 
Dermeatea, 398, 399. 
Derotmema, 388, 393, 895. 
Diabrotioa, 399. 
Diamimaa, 300. 
Dichelonycba, 898, 300. 
Dicorin, 334. 

Diorite, 167, 169, 174, 190, 800. 
Diplotaxia,399,300. 
Dipotlomya, 309. 
Diptera, 303, 303, 304. 
Diaonycha. 300. 
Dirtaoatoira, 38f , 891. 395. 
Ditemna^ 399. 
Docmstanrua, 387, 395. 
Dolicbosoma, 300. 
Dorcua, 300. 
Dory torn us, 300. 
Dosinia, 169. 
Dociowtaurus, 395. 
Drasaoidie. 305. 
Drasterins, 300. 
D>sobiriua,399. 
Bchinocactos, 318, 333. 
Elan us. 364. 
Eleodes, 399, 300. 
Empidouax, 354, 355. 
Ephyra, 190. 
Epioasrus, 300. 
EpicauU, 300. 
Epilacbua. 399. 
Epitrajnis, 300. 
Erebia, 3 '4. 
Eremophila, 348. 
Er«uuetes,27L. 
£rioi;niiuiii, 305. 209, 310, 334. 
Krodiiim,203. 
ErotAlus. «W. 
Eii«-Hlvptns, 306. 209. 
Eula)>is, 3911. 
Euphdiia, 'MO. 
Euptychia. 'M)i. 
Evartbnis, 299. 
Exochomns, 299. 
Falco. 262. 263. 
Falconidiii, 263. 
Fasciolaria, 169. 
Feldspar, 54. 
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Feldspar-porphyry, 200. 
Feldapath, 167. 
Felid«e,305. 
Fells. 305. 
Felaite, 183. 

Fonqaieria, S19, 293, 234. 
FrankenU, 324. 
Fratercnla, 68, 925. 
FriDKiUidiB.238,348. 
Falica, 373. 
Falignla, 274. 
FnsoA, 161, 169. 
Galena, 49. 
GHlenis, 169. 
Gallizu^^o, 271. 
Geocoocyx, 957. 
Geooorru, 304. 
Geomyid», 310. 
Geotblypia, 234. 
Gneiss, 167, 174. 179. 
Gomphocema, 286, 295, 305. 
Gonioctena, 300, 304. 
Gracnlid£B,275. 
Gracnlaa, 275, 376. 
Granite. 174, 195, 180. 
Grapta. 304. 
GraptodAra. 300. 
Gray copper, 49. 
Grua, 273. 
Grnid», 273. 
GTylUde«,279,295. 
GrFni»,279,391,295. 
Guiraca, 246. 
Gyrfnus, 299. 

Hadrotottlz, 278, 288, 291. 395. 
Hsxnatopid», 270. 
Htematopia. 270. 
Halistas, 264. 
JSaJoatoobys, 177, 189, 224. 
Hamitea. 169. 
Harelda, 274. 
Harpalus, 299. 
HarporyDohus, 237. 
Hellohas,296. 
Heliocera, 169. 
Helix. 916. 

Helminthophaga, 325, 232. 
Hemiptera, 392, 303, 304. 
HeptiB, 924. 
Herodias, 273. 
Hesperia. 304. 
Heaperomya, 309. 
Heaperotettix. 286, 295. 
Heteroscelna, 273. 
Hlmantopna, 271. 
Hipparcbia, 303. 
HippijBcas, 288, 289, 295, 
Hjppodamia, 298, 299, 304. 
HirundinldsB, 235. 
Himndo. 235. 
Hiater, 299. 
Holocantha, 918. 
Bomaeatheais, 300. 
Hoplia. 299. 
HombJende. 181. 
HosacbiA,211. 
Hydnocera. 297, 300. 
Hydrocbaria, 298. 
B^'drochelidoD, 977. 
H> dropoma, 299. 
Hylotomaa, 960. 
Hrmenoptera, 309, 303, 304. 
Ibia,272. 
Icterida^. 249. 
Ictema, 250. 
Icteria, 334. 
Jooceramna, 900. 
Isomeris, 224. 
I^thania^ 305. 
Jaaper, 900. 
Junco, 343. 
Junipera**, 223. 
Kramerta, 224. 
L-ictxyphiloa, 299. 
Lacbnoatema, 300. 
L.f>moaaccn8, 300. 
LaniidsB. 237. 
LiaridaD. 276. 



Larrea, 218, 319, 223, 224. 
Lama, 276. 
Lead, 63. 
Lebia, 298, 299. 
Lema, 299. 

Lepidoptera. 902, 303, 304. 
LeiMriase, 312. 
Leptora, 300, 304. 
Lepna, 312. 
Leguminoea, 211. 
Librooednes, 212. 
Limestone, 174. 
Limoaa. 272. 
Linia, 169. 
Linocyria, 234. 
LippU, 224. 
ListToohelas. 300. 
Listms, 300. 
Litbobinaa, 305. 
Loblpes, 271. 
LocQsta, 302. 
LocnstariaB, 279. 
Lonitea, 305. 
Lopbopbanes, 239. 
Lopbortyx. 266. 
Loxopeza, 299. 
Laoina, 161, 164. 
Lunatia. 169. 
LyooeoiasB, 305. 
Lyda. 305. 
LygsoB, 303, 304. 
Lygodesmia, 324. 
Macrobasia, 298, 300. 
Macrorbampbns, 271. 
Malaobiaa, a»7. 300. 
Malacbite, 47. 49. 
Malvaatram, 224. 
Mammillaria. 223, 224. 
Manganeae, 49, 178, 179. 
Mantidea, 295. 
Mareca, Sr74. 
Maantricbpt beda, 167. 
Medioago, 215. 
Megetra, 300. 
Meuuiopbila, 300. 
Melanoetoma. 304. 
Melanerpes, 260. 
Melanotua, 300. 
Melitam. 304. 
Me oe, 300. 
Meloapiza, 244. 
Mepbitis. 307. 
Mercury, 50. 
Mergos, 275. 
Meret, 169. 
Meretrix, 169. 
Meaembryantbemam, 294. 
Mica, 167, 174. 
Mimas, 237. 
Miria, 303. 304. 
MiUca, 169. 
MoUaaca, 305. 
Molybdenite, 186. 
Monilema. 300. 
Monobammoa, 300. 
Monoxia, 300. 
Moraine, 169, 170. 
Mordella, 30O. 
Motacillidie, 232. 
Maaca, 304. 

Mnschelaandatein, 161. 
Muscovite, 174, 181. 
Mnstelidee. 307. 
Myiadestes, 237. 
Myiarcbna. 254. 
Myiodioctea. 225, 234. 
Myriopoda, 303. 
"Nagelflah,'' 164. 
Native silver, 149. 
Nebria. 304. 
Necropharus, 298. 
Nemognatba. 300. 
Neptanie, 164. 
Nenroptera, 302. 
Neverita, 169. 
Never, 169. 
Nickel, 183. 
Nisus. 263. 
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HotoxQS, 9M, 300. 

Kotiopbiliu, »0. 

VmnflDiiM. 972. 

ObaUliAa, 18L 

Oehetidoo, 300. 

OdMitoto.300. 

OdTiieras, 304. 

OBdeinia, S74. 

CEdoearm, 288, «0, 295. 

(Edipoda, 919. 288, 990. 991. 295. 

<Edipodid», 287. 

CEnothen. 221 

OUiPoclMe. 181. 

OUrella, 100. 

OUvine. 183, 200. 

Omophroo, 206. 

Ootoophagna, 30O. 

Ophryaatoa, 300. 

OpantU, 210, 219, 223. 291 

OrchMtris, 300, 304. 

Orectodnris. 304. 

Onortyx, 968L 

Omodacn*, 300. 

OrthodMe. 181. 

Ortboptera, 302; 3(0, 300. 

Otua.262. 

Orids, 308. 

OTi«,308. 

Oxide of iTOD.17& 

OzytropU,211. 

Paoolepia, 300. 

Pacbyrrhina, 304. 

Pacbjta. 300. 

Palafozia, 223. 

Pandion, 283. 

Paaicom, 221 

Papilio. 301 

PapiUoDidiB, 302. 

Parid», 299. 

ParkioaoDia, 224. 

Pamaaciiia. 301 

Partzite. 47. 

Paras. 20. 

Paaimaohna, 299. 

PaaierGiilaa, 240. 

Paaaerella. 245, 2IC 

PectoD. 158, ISO. 161, 164, 165. 

PelecanidiB, 275. 

Pelecanaa, 975. 

PoDtaria. 300. 

Perdicidn, 266. 

Petalonix. 991 

PetroohelidoD, 235. 

Peoccea, 345. 

Pezotottix, 281, 283, 983, 285, 286, 295, 302, 305. 

Phtenopepla, 337. 

Phalaropodide, 971. 

Phannoa, 300. 

Pbasmida, 219. 

Pbilbydraa, 298. 

PbUboatroma. 290, 995. 

Pblocodea, 999. 

PboDoUte, 182. 

Pbotinia, 224. 

PbotiDoa, 299,300. 

Pbyllobrotlca, 300. 

Pbyllopboridad, 281. 99:^. 

Pbyaaiu, 923. 

Pica. 253. 

Picloorvns, 252. 

PicidiB, 358. 

Picoa, 358, 959. 

Pieris, 304. 

Pinaa, 919, 933. 

Pipilo. 347. 348. 

Pitohatone, 183. 

Plagiodera, 300. 

PUgioaUra, 381, 295w 

Planorbia, 178. 

PUtinnin. 183. 

Platynaa. 299, 301. 

Platypbyma, 305. 

Pleotrodea, 396, 296. 

Plearapbla, 334. 

Placbea. 334. 

Plaala, 304. 

Podabrna, 397, 300, 304. 

Podioepa, 377. 



PodifltpidaB, 9T7. 
PodOymbna. 978. 
PoUoptiU.29e. 
Polycaoo. 999. 
Polypbylla, 300. 
PooeeCea,940. 
Pooapixa, 243. 
Popiuiia,221 
Forpbyrite. 144. 
Prioona, 999. 300. 
PriaUMoelia, 999. 300. 
Proeellariidje, 157. 
Prodoetaa. 90L 
Progne,23S. 



Paaltiipania. 230. 
Paeadogiypbiia. 265. 
Painldia. 2»9. 298. 995. 
Paoloeaaa,3e8.295. 
Payllobora, 296. 
Ptenaticboa, 298, 299. 
Pumioe, 182. 
Pyranca. 237. 
P yTito, 49. 
Pyronerid, 162L 
.18L 
ite. 174, 175. 

iediaa,9de. 

ierciia,213. 

lerqneidala, 274. 

bUito. 273. 
BaUiia,273. 
Be cttTvlr u atr a, 270. 
Becur w Iruatridg, 270. 
B^ii]aa,22& 
BbUBoprypboa, 20Sl 
Bbiia.921 
BbyoUte,182. 
BingineUa, 160. 
Bock Salt, 177. 
Boby ailvar. 49. 
SaIicorDia,221 
SaUx.2M. 
Salpinotea, 231. 
Salvia, 219. 
Sanidine, 181. 
Saprinua. 299. 
SwoopbajKide, 301 
Saxieolid».22& 
Sayornia, 251 
Scapanna, 309. 
Scbizotbonia, 161 
So!aridflB,310. 
Sciorna, 310. 
Scolecophagua. 25L 
SoolopacidiB, 97L 
Scop«,963. 
Scvpbopbonia, 5200. 
Selaapborua, 956. 
Senecio, 313. 
Seqaoia, 313. 
Senoa,30a 
Seabania,991 
SiaUa,228. 
Silpba,398.299,301 
Sinodendron, 996. 
Sltta.230. 
SittidsB, 330. 
Spatula. 371 
Speotyto. 202. 
Spermopbilna, 91, 215, 311. 
Spbyropicaa, 259. 
Spuifer. 301. 
Spisella,341 
Stagmom antia, SOSi 
Steiroxya, 378, 380, 295. 
Stellula, 356. 
SteDaapis, 399. 
Stolgidopteryx, 235. 
StoDopalmataa, 979, 995. 
Stepbanita, 49. 
Stepbanocleonoa, 300. 
Stereopalpua, 301 
Stetefeldtite, 47. 
Stirapleara, 288, 390, 295. 
Strepailaa, 970. 
Strigidffi, 26L 
Strix, 261. 
Strombocarpa, 294. 
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Stromeyerite, 49. 

StarnefkSSO. 

StyphoniJs 834. 

Safledfl,234. 

SyeDlte. 174, 179. 

SylTioolldffi, 333. 

SylTiide.228L 

Syrphug, d04. 

TabftnidiB.302. 

TachydnetA, 935. 

Tachinidn. 304. 

TalcoM-aohiBt, 174. 

Talpide,309. 

TuDiafi,3ll. 

TanasridA, S37. 

TanUlidflB, 978. 

Tapes, 169. 

Taxidea. 307. 

Telephoma, 999. 

Telluia, 161, 169. 

Tellariam. 183. 

Teaaarla, 934. 

Tetraonida, 966. 

TetnoMfl, 300. 

Tettigj(dea,99SL 

Tettlx,99S. 

Thanaoa, 304. 

TheoMtermiM, 300. 

Tberidoids, 305. 

Tbinopinna, 908. 

Tbomiaoide. 305. 

TbomomyB, 310. 

TbiicobarlB,909. 

Tbyantas 304. 

Tipiila,304. 

Titanite, 173L 

Tomonotna, 308. 

Toategoptera, 30a 

ToUiraa, 979. 

Trachydolerite. 179, 183, 915. 

TractayrbMhya, 988, 991. 993, 995. 

Trachyte, 167, 174, 18^ 915. 

Traohvtriton, 169. 

Tngocephjda, 988. 



Trftpezonotns, 304. 
Trlcbiaa, 300. 
Tiiobodea, 300. 
Tricnapia, 934. 
TTilop£idla,991. 
Trimerotropis, 988, 994, 995. 
Tringoides, 979. 
Trirhabda,300,304. 
Tritoninm, 169. 
TroohiUdn, 956. 
TrocbiluB, 956. 
Troglodytea, 339. 
TroglodytidaB, 830. 
Trophimoa, 300. 
Tropiatemaa, 998, 999. 
Trox, 999. 
TnngBten, 1^ 
TnrJUdiB, 996. 
Turdna, 996, 997. 
Torrltella, 164, 169. 
Turiilitea, 167, 169. 
Typooama, 300. 
TynuinidiB. 953. 
Tynuiniia, 953L 
Udeopaylla, 379, 995, 307. 
tJria, 156. 885. 
UrocTon, 305. 
tJraide, 308. 
tJnaa, 308. 
Vanesaa,303. 
Venus, 164. 
VireonidflD, 335. 
Yireo, 335. 

Ynlpee. 187. 316, 835, 307. 
Xanthiam, 884. 
Xylotreohaa, 899. 
Yucca, 818, 833, 384. 
Zanaohneria, 834. 
Zenaidara, 365. 
Zeolite, 181. 
Zinc. 183. 
ZinouleDde, 47. 
Zonotrichia, 841, 343. 



MISCELLANEOUS. 



Albuquerque road, 145. 
Alma placer. 44. 
Climate of California, 814. 
Fairplay placer, 44. 
Geomphlcal poaitiona, 6-35. 
Hilla ox Loe An j^lea, 173. 
Latitude determinationa, 0-35. 
La Torre, (butte,) 199. 
Minerals and rooks, Liat of, 186. 
Mojave Desert, Meteorological conditions of, 153- 

156. 
Mud Tolcanoes, 115, 116. 



Finos Banob road, 143. 
Point of Bocks, 111. 
Pueblo de las Canoas, 100, 193. 
Routes of communication, 143. 145, 146. 
Routes to San Juan mines, 106-108. 
Saline flats of Mojave, 1 11. 
San Fernando tunnel, 37. 
San Miguel road, 145. 
Sextant observations, 6-35. 
Simpson's Pyramid, 91, 103. 
Temperature table at Los Augeles, 308. 
TTncompahgre Gorge, 97. 
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